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THE HIGH-LEVEL STREET RAILWAYS OF NEW YORK. |ter street to Harlem, where it traverses the island over to | sweep of the structure as it traverses the Battery Park, and 


When the elevated railways, now in progress of construc- | Eighth avenue. 
in this city, are completed, four great iron bridges, with | extends along Eighth, has its longest stretches on Ninth and | 
Sixth avenues, and finally reaches Bowling Green by way of | 


tion 
numerous 
Perhaps in the future, af- 


ter people become habitu- 
ated to trains thundering 
over them, to thorough- 
fares blocked with great 
iron columns, to the im- 
partial distribution of ash- 
es, oil, and sparks upon 
the heads of pedestrians 


and on awnings (a couple 


of the latter were set on 
fire this way the other 
day), to the diffusion of 
dirt into upper windows, 
to the increased danger of 
life from runaway horses 
and the breaking of vehi- 
cles against the iron 
columns, to the darkening 
of lower stories and shad- 
ing of the streets so that 
the same are kept damp 
long after wet weather has 
ceased, and to the nume- 
rous other accidents and 
annoyances inherent to 
this mode of transit, more 
such bridges will be erect- 
ed, and we shall have two 
storied streets. Doubtless 
shops will be made in 
second stories on the lofty 
railway lines, with bridge 


connections, after the 


manner which a Jarge fancy-govds dealer on Sixth avenue | South Fifth avenue, West Broadway, and some of the small 
The New York Elevated Road, on the west side, 
population on some thoroughfares will be. troglodytes— | extends chiefly along Ninth avenue and has its lower ter- 
dwellers in dark and shaded caverns—and the other portion | minus at the Battery. 
There will thus be a differentiation, so to| portion of the line are given on page 370. 


is already taking measures to put in practice. 


will be aerial. 
speak , the 
probable re- 
sults of 
which stu- 
dents of evo- 
lution might 
profitably, 
perhaps, spe- 
culate over. 
When the 
four bridges 
are finished 
they will ag- 
gregate in 
length about 
between six- 
ty and seven- 
ty miles, and 
there will be 
two on each 
side of the 
city. Onthe 
east side the 
New York 
Elevated 
Road runs a 
double track ii, 
from White- 
hall through 
Front and 
Pear! streets, 
Bowery, and 
Thirdavenue 
tothe end of 
the island, at 
Harlem. The 
Gilbert Road 
has a cireui- 
tous route 
from Bowl. 
ing Green to 
Second ave. 
Nve, and 
along the lat. 


branches, will run lengthwise Manhattan Island. 
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On the west side the last mentioned 
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Fig. 1—ELEVATED RAILROAD STATION, 
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Fig. 2.—ELEVATED RAILROAD, WEST BROADWAY AND 
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23D STREET, 


Two views of this last mentioned 
Fig. 3 shows the 





line | Fig. 
at South ferry 
struction of this road along 


' ; 
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on the Gilbert line, 
will be begun in a few days. 
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5 represents the station as seen through the ferry gates 
In Fig. 4 is given a section showing the con- 
Third 


avenue, and by compar- 
ing this with Fig. 2, on 
this page, the reader will 
perceive the essential dif- 
ferences between the two 
plans. Fig. 2 represents 
the portion of the Gilbert 
road on West Broadway 
near Canal street, where, 
case along most 
of its route, it spans the 
street car tracks, The 
Third avenue structure is 
much the more graceful, 
the tracks being directly 
supported on light lattice 
work pillars, and not on 
girders between the sup- 
ports, as on the Gilbert 
road. The pillars are 
braced and connected by 
This plan, 
fully 
to the street as 
is the least ob- 


as is the 


a simple arch. 
although it is as ob- 
structive 
the other, 
jectionable, as it does not 
materially shade the road- 
way below. ‘The station 
at 23d street and Sixth 
avenue, on the Gilbert 
Road, is represented in 
Fig.1. The buildings are 
now in process of erec- 
tion, and will be quite 
tasteful in design, but the 


extensive area covered by them results in their materially 
cutting off the light and air from the thoroughfare beneath, 
Work is now being rapidly prosecuted both by day and night 
and it is expected that regular traffic 


Eels Attack. 
ing Shad. 


The Hart- 


ford (Conn.) 
Times says: 
‘Eels often 


attack the 
shad in the 
nets, after 
the shad have 


been caught 
in the river. 
They enter 


the shad at 
the gill open- 
ings, and 
suck out the 
spawn and 
entrails, leav- 
ing the fish 
perfectby 
clean. Fish- 
ermen say 
that the shad 
thus attacked 
are the best, 
for the eels 
will not enter 
any but the 
fattest fish. 
Eels also fol 
low the shad 
all the way 
up the river, 
and devour 
the spawn. 
Were it not 
for these 
natural des- 
troyers the 
shad would 
increase to 
an amazing 
extent,” 
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SILVER MINING IN MASSACHUSETTS. 


and some speculative excitement aroused by the announce- 
ment in local journals of the discovery of minesin the 
vicinity of Newburyport, Massachusetts, which were yield- 
ing even at the surface ores rich in silver, and in some 
cases containing appreciable amounts of gold. The reports 
were, asis usually the case under like circumstances, greatly 
exaggerated, and those who expected to find gold in nuggets 
and silver in the native state were considerably disappointed 
to encounter both metals only in the form of sulphurets, the 
one occasionally in auriferous pyrites, the other in argen- 
' tiferous galena and in gray copper (tetrahedrite). The first 





és assay of the new found galena showed that one ton of the 


ore represented a value of $179, lead and silver together, the 
latter existing in the proportion of 68 ounces to the ton, and 
| as other trials resulted in even more promising data measures 
| were at once set afoot to develop the mineral resources 
‘thus brought to light. With the speculative mania which 
ensued, whereby land hitherto deemed little more than a 
rocky desert suddenly became exceedingly valuable, and 
with the vicissitudes of the numerous concerns which were 
started to mine the precious metals, it is not our purpose 
here to deal; especially as at the present time the era of 
speculation seems to have gone by, and several mining ex- 
perts of long experience in the silver mines of the West have 
entered (though in a limited way) upon the systematic de- 
velopment of certain veins, which offer, we are informed, 
every indication of large and valuable yields. 

The region where the ores abundantly exist (for it is 
scarcely possible to break an outcropping rock without find- 
ing traces or even a good showing of galena) is a barren and 
| forbidding tract, located about two miles to the southwest 
of the town of Newburyport. Over how large an area the 
metalliferous deposit extends no two estimates seem to agree. 
| The geological formation, or rather lack of formation, almost 


| defies classification, for it is evident that great natural forces 


have here been at work both to roughen the face of the 
country and inextricably to intermingle the strata. The 
metal bearing veins are known to ramify over an area of 
| five by two miles, for a shaft sunk almost anywhere within 


| these limits is reasonably certain to strike ore, and it is re- 


ported that in reality the metalliferous beds underlie a much 
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per | to expect the same result through co-operation. 


ducted in the vicinity that they are little more than surface 


| prospecting, a fact clearly apparent from the details of some 
|of the principal mines given further on; and we are assured 
_by experts, who have made special examinations, that deeper 
|mining offers every prospect of substantial success, 
| difficulty, however, is lack of capital to put up the necessary 


The 


‘works for treating the ores on the spot. Owners and par- 
ties interested in different mines all agree in stating to us 
that a mill, capable of handling the 200 tons (rough estimate) 
per day taken from the principal shafts, would probably 
prove remunerative to whoever would establish 1t; but where 
there were so many small disunited interests it was useless 
The fact 
seems to be that the mines that are still worked require all 
, the available resources of the owners to keep them free from 


* | water, and the ore that is taken out simply lies in heaps in 
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Tbe mine known as the Merrimac is the largest, and be- 
sides has the most extensive plant. It is under the superin- 
tendence of Mr. Edgar Shaw,. who informs us that one 
| pocket of gray copper that was encountered in it yielded 8 
| tons of ore, which was sold at $2,150 per ton in Liverpool. 
The pay streak of galena now being worked is 2 feet wide, 
and thus far 312 feet long, yielding about $70 per ton. The 
shaft has a depth of 200 feet. This mine has been open 


omide | about five years, and has paid 12 dividends, showing a net 
od profit of about $80,000. Owing to a defalcation and loss of 
te | 


funds its operations are at a standstill, although a new mill- 
ing plant for concentrating the ore by the Hooper process 
has just been erected. 

The China mine was opened in last September, and has a 
shaft 90 feet deep. The vein being worked is about 4 feet 
About 300 tons of ore have been taken out, a¥er- 
aging in value $200 per ton. Gray copper assaying as high 
as $1,000 per ton, a few specimens of ruby silver, and con- 
siderable zinc are also reported to have been found. Of the 
;| other mines, the richest bonanza is believed to exist on the 
so-called Noyes property, where gold in the proportion of 
over 20 dollars’ worth per ton is found in auriferous pyrites, 
besides a rich showing of silver in the gray copper and 
galena. In the Newhall mine, gold has been found in pat- 
ches in the gray copper, and the ore has assayed at $26 per 


1x. s Fae BEDOSD —Stogrephigns 6 Sketch of F. E. r, of New | ton 
0 d one Letter _—The ’ 
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The other mines are sinking shallow shafts, and are 


Early in 1873, considerable public interest was awakened 


coinage is ‘ splitting.” 
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worked in a spasmodic manner, as the owners have funds to 
devote to them. 

So far as our superficial inspection of the mining region, 
and as the statements of those familiar with the operations 
extended, there seems to be no reasonable doubt as to the 
existence of the large metal bearing deposits alleged to exist. 
Nor in view of the general prevalence of rich looking ore 
already on the surface, and the results of apparently wel! 
authenticated assays, does it seem improbable that the value 
of the deposits is in any degree less than the experts on the 
spot allege. As to whether the refractory ores can practi 
cally be manipulated on the spot, so as to pay, and whether 
the products of the mines will hold out in uniform richness. 
these, besides many others, are questions for the mining en- 
gineer to answer after proper examination of the present 
status of the field. It is but right to say that the value of 
the mines has been disputed, and there seems to be a lack of 
exact information relative to them which suggests the idea 
that it might be to the interest of mining experts, as well as 
of public importance, to have more extended surveys and 
investigations made at an early day. Assays of specimens 
of galena, collected at random from numerous ore heaps at 
the mines, yield an average of $27.96 per ton in gold and 
silver. 





— me — 
COUNTERFEIT COIN. 

It would hardly be supposed that so large an amount as 
two million dollars in counterfeit silverand gold coin is now 
afloat in this country, but such, according to the estimate of 
Treasury experts, is the fact, and, moreover, the total is con 
stantly increasing. This spurious money passes through 
thousands of innocent hands, until finally it is caught in the 
meshes of the nets laid by the Secret Service or is recog 
nized by a lynx eyed expert in some large bank. Then the 
unfortunate holder becomes the victim of the counterfeiter’s 
skillful rascality. 

In order to imitate a coin successfully—that is, so that it 
will deceive, not the general public, because probably most 
persons never take a second look at the coin they receive, 
provided its appearance seems right, but the clerk or cashier 
moderately well accustomed to handling money—the coun- 
terfeiter must regard both execution, size, and weight. The 
last is most important in gold coin, because the least current 
weight of the latter is established, whereas in silver a coin 
of light weight, so long as the reduction is not manifestly 
too great, will pass. The standard weights and least current 
weights of gold coin are as follows: 

20 dollar piece—Standard, 516 grains; least current weight, 513°42 
645 “ “6418 
Any decrease in weight below the latter figures subjects 
the holder to a loss equivalent to the difference. This de 
crease may occur by wear, or, as is very often the case, through 


“ “ 


“ 


sundry nefarious processes, which, though not properly 


counterfeiting, nevertheless belong to that species of crime 
These operations are perhaps the most dangerous to the 


community, because as a rule the coin preserves its appear 


ance, is apparently genuine under the acid test, and in fact 
is genuine except in weight. It is impossible, for example, 
to tell whether a coin has been ‘‘ sweated” on.not without 
weighing it, and by sweating is meant the use of the coin as 
the anode in the electroplating bath, the gold being ab- 
stracted from it and deposited on another surface. Of course 
a uniform quantity is removed from the entire surface, and 
the imprint retains its original sharpness. As much as two 
dollars’ worth of gold is sometimes taken from the double 
eagle in thisway. A less scientific plan is one too commonly 


adopted by conscienceless jewelers, who when they want a 
little gold, instead of buying the precious metal, purchase a 


twenty dollar piece, file off with a dead smooth file a suffici- 


ent quantity, reburnish the place, and pass off the coin at 


The most extensive fraud perpetrated on gold 
The operator uses a fine saw to 
split the coin neatly intwo. Then he gouges the gold out 
of the center until only a thin outside shell is left, and sub- 
stitutes a silver and platinum alloy for the metal thus al- 
stracted. The two parts are then joined with gold solder, 
and the edge is remilled. In this way, we are informed, 
gold to the value of $15.50 has been taken from a single 
piece. The operation, however, generally destroys the ring 
or tone of the coin, leaving it, besides, either too light, or too 
thick. Another swindle is to bore into the edge, and it is 
said that John Chinaman favors this game, buying up the 
pieces, sending them to China, so that his dexterous com 
patriots may there manipulate them in safety, and subse 
quently reimporting them to set them adrift upon the unsus 
pecting American public. The holes whence the gold is 
taken are refilled with silver, covered with gold solder, and 
the edges are neatly finished; but the light weight reveals 
the theft. From 5 to 744 dollars’ worth of gold has thus 
been taken from one coin, and the pieces of course have 
every appearance of being genuine. Real counterfeits—that 
is, coin wholly spurious because made of base metal—are 
almost invariably below weight. An exception to this, how- 
ever, exists in a $5 piece which is of the exact standard 
weight of 129 grains. It is composed of an alloy of gold 
and silver, and is worth from $2.70 to $3.40. Its appearance 
and tone are excellent, but it is thicker than the genuine coin, 
and hence may be detected by the gauge. Still it is one of 
the most dangerous counterfeits in existence. 

As we have stated a silver piece passes current so long 4s 
the imprint is not badly defaced or weight greatly reduced. 


full value. 








A hole through the coin, however, condemns it—a fact, w« 
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believe, not generally known The low value of silver pre-| behind as a binding medium. Mr. Prime in the report 
vents any such proceedings as in the case of gold, as the | before us says that the product seemed too friable to stand 
amount which could safely be abstracted will not pay for the | much handling without particles of the coal wearing off 
trouble of doing it. Consequently all silver counterfeits are from the lumps, but it burns freely, without smoke or sul- 
imitations, and there is hardly a date of dollar, half dol- | phurous fumes, and if left untouched retains its form until 
or quarter which has not been copied with remarkable | consumed. It is more friable than the Loiseau fuel, but 
The counterfeiter either makes a mould in plaster | leaves less ash. 

al coin and casts from it, or he stamps his imita- The Endres process is worked by the Anthracite Fuel 
tion in dies. As this last process is the same as is in use in|company of Rondout, in this State. It uses 100 parts 
the mints, the counterfeits thus produced are more difficult | anthracite culm to 10 parts “fuel pitch” or bitumen of 
to detect, because, besides being more accurately finished, the | coal tar. This pitch is previously prepared by passage 
»ssion which the alloy receives brings it nearer to | through crushing rollers, and it is mechanically combined 
standard weight. A large number of counterfeit silver coins | with the coal in exact proportions. The mixture. is then 
are made chiefly of type metal. A very dangerous half dol- | heated, the pitch melting, and it is afterward moulded under 
lar is composed of silver, copper, and zinc, and is worth | heavy pressure into bricks weighing about 15 pounds each. 
about 17cents. It is from 7 to 10 grains toolight. Spurious | This fuel Mr. Prime states to bea steaming coal of uniformly 
half dollars have appeared which constantly deceive bank | high average. During 1876 it was supplied to six railroads 
tellers and other experts because they are of full weight. ‘in New York and Connecticut, eliciting favorable reports 
They are made of a compound similar to German silver, and | from all. On the Hudson River Railroad the economy in 
re so well plated with genuine silver that the acid does not | its favor was estimated at about 15 per cent. 
affect them. They are, however, too thick, and the gauge, ——___—_»+-0- > 

as usual where the balance fails, shows the fact. Counter- SILVER IN ART. 

feits of the quarter dollar, though very plenty, are less dan-| In a short but interesting article on this subject in the 
gerous than those of larger pieces, They are composed of | International Review, Mr. Edwin C. Taylor has described a 
antimony, tin, and lead, and are both too light and too thick, | few of the more novel methods of ornamentation of silver 
although they have a goodring. A peculiar composition has | that have not yet become generally familiar. And, by the 
been employed, to which powdered glass is added to give | way, the author expresses it as his opinion that in view of 
a clearsound; but this is but aclumsy expedient, as the coin | the fact that the yield of this metal in our own country is 
is far below proper weight, a fact easily appreciable by mere | destined, for years to come, to be greatly in excess of the 
handling. natural demand, it would be far better to divert it to the 


It isa difficult matter to lay down any general rules for | Uses of art than to make it the means of striking a blow at 
detecting counterfeit coins, as it will be seen from the fore-| our national credit. In view of the late action of Congress, 
voing that the closest ocular inspection may be wholly at | however, it would seem that our legislators are not disposed 
fault. One of the most ingenious little mechanical contriv- | to regard metallurgy from an esthetical standpoint. 
ances for both measuring and weighing coin, and which has, Conspicuous among the newer methods of ornamentation 
we are informed, been adopted in the United States mints | of silver is that of inlaying with niello, somewhat after the 
and Treasury and many banks, will be found illustrated | manner of the Champleré enamel, and similar to the much 
in our last issue. In general the milling on the edge of | admired Russian work at our Centennial Exhibition. The 
the counterfeit coin is always poorly executed as compared | art of applying this enamel was for a long time regarded as 
with the genuine; but wear of the latter often renders the |a Russian secret, although the metallic oxides, of which it 
distinction difficult to draw. is composed, were well known to our metallurgists, and it 

Another point worth remembering is that absence of clear | has lately been successfully employed by craftsmen of Paris 
tone ina coin is not necessarily proof of its falsity, because | and London. This valuable ornamental agent was developed 
it may and does happen that a crack or flaw is made in the | in America only last year, and its use in connection with 
metal during the rolling, and this, just as in a bell, will of | silver offers the greatest advantages, from the fact that it 
course destroy the vibrations and make the sound dull and | can be worked with equal facility in mass or in the most 
flat. delicate lines. Niello, unlike the vitrified enamels used in 
Oloisonné ware, will bend with the body in which it is inserted, 
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ARTIFICIAL FUEL. 

It is well known that owing to the brittleness of anthra- 
cite there is a large waste in mining it. The comminuted 
material being too fine to be merchantable has accumulated 
in immense heaps near the mines, cumbering the ground and | 
at the same time standing as tangible evidence of the neces- 
sity of some means for its utilization. Processes for this 
purpose have not been wanting, and when they failed as 
many have it was frequently because the fuel in the heat of 
the furnace lost its form and choked up the grates, but more 
commonly because the cost of manufacture was such that | 
competition could not be made with the lump coal. Inven- 
tors of artificial fuels based on anthracite culms too often 
overlook the fact that the success of their process necessarily 
includes an increase in value of the culm in proportion as 
the demand for it isaugmented. Says Mr. Frederick Prime, 
in his report as a judge at the Centennial Exposition on 
“coals:” ‘‘ As quickly as this value touches a certain point it 
then becomes impossible for the artificial fuels to compete 


abrasion. In connection with this very flexible composi- 
tion, pure metals, such as copper, iron, and gold, are also 
inlaid by an ingenious process, so that it is possible to obtain 
a durable surface possessing the beautiful polychromatic 
effects that were but lately produced only by superficial 
methods of decoration, such as electro-plating and oxidation. 

Another method of silver ornamentation, which has proved 
to be susceptible of rare delicacy of treatment, is that styled 
Appliqué work. 

In this process each ornament is first separately wrought 
in the same manner as a piece of jewelry, laid upon the sur- 
face to be embellished, and held in place by ligatures of fine 
‘wire, while a careful blast from a blow-pipe directed upon 
it secures perfect fusion between it and the original body. 

In this way Japanese figures of birds, fishes, foliage, and 
Persian ornamentations of floral and other decorations may 
be admirably treated. By this process of applying raised 
ornament, too, another feature of decoration is introduced, 
with the lump anthracite. Nor can they do this even when | which, until the current year, has never been known outside 
the culm is obtained for a mere song when the price of an-|of the curious workshops of the jealous Japanese, into 
thracite is very low. Consequently it is very probable that | whose precincts the foot of the “‘ barbarian ” is never al- 
the manufacture of artificial fuels will for many years be | lowed to enter, nor his eye to peer. 
limited, both as to quality and the purposes for which they| The material used in this process may be call ‘“ Japanese 
jalloy,” and it is applied in the manner described in regard 


are used,” 

The principal processes introduced of late years are the to raised ornaments of silver. This alloy is composed of 
Loiseau, the Newton, andthe Endres. The first is the in- | certain metallic substances that are capable of receiving and 
vention of Mr. E. F. Loiseau, and has achieved remarkable | retaining various shades of color, such as blue-black, gray, 
success both in this country and abroad. It is claimed to be | yellow, brown, violet, and vermilion, used separately or 
the first ever used to make artificial fuel for domestic together, or mixed with gold. ‘‘ The opportunities for me- 
employment by mechanical processes on a commercial scale. |tallic decoration which this wonderful and highly valuable 
We illustrated Mr. Loiseau’s ingenious train of machinery | compound affords are vast indeed, and render it easy to pre 
some four years ago, and its operation can be briefly | sent the gorgeous plumage of birds, and all the beautiful 
summed up. The anthracite dust, after being dumped on | hues which the wealth of nature yields, in the durable form 
4 covered platform, is received on a screen, which after} of metal objects.” The discovery of this secret in metal- 
screening the coal delivers it to an elevator which raises and |lurgy is the result of a long series of patient experiments, 
discharges it into abin. Meantime dry potter’s clay is suita- | and its development will be watched with great interest by 
bly ground, and in a separate tank a liquid mixture is made | those who are accustomed to follow the progress of Amer- 
oy lime, rye flour, and water; 95 per cent of coal dust and ican industrial art. It is said that the use of this alloy, yet 
° per cent of clay are mechanically taken from the bins, | in its infancy here, “is likely to result in the production of 
delivered under a chain elevator, and there sprinkled through | rarer and costlier art objects of silver than modern art has 
a perforated pipe with the liquid composition. The com- | known, and the chryselephantine treasures of archaic times 
an Is conducted between rollers, in which are cavities | will doubtless be rivaled by the many-colored products of 
pe — t In egg shaped form, thence passes to a| American workshops.” 

- shat through which it passes five times to and fro| In conjunction with the various kinds of ornamentation, 
saline , thence the lumps are -carried through a water- | & very peculiar and quaint effect is sometimes produced by 
ine ives : leaving the entire surface of the object impressed with the | 
ket. " ‘crn perfectly dried and ready for the mar- | dints of the hammer. This finish imparts an appearance | 
' ns uel burns well, retains its form, and leaves as| not unlike that seen in the Chinese “crackle ” pottery. | 
sides th — the clay and any other solid impurities be-| Sometimes the objects are indented with an edged hammer 

New ash. horizontally, so that the lines appear like waves of water. 
a 8 fuel has not yet been produced on a manufac- | And in connection with this, a very novel and pleasing effect 

& scale. It is composed of coal dust and coal tar, | is produced by the introduction of raised figures of fishes 
tort, which distills out the volatile products, | and marine plants. 
lue of the coal lar, some 2° per cent, remaining| In noting these novelties in connection with the develop- | 


composition, and finally they pass througha dry- 
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and is therefore not liable to destruction through fracture or | 





|ment of metallurgy in our country, it is gratifying to feel 
that we possess artisans of such skill that no foreign secret 
processes are beyond their power of grasping, and that our 
people have the taste and the will to encourage their ef- 
forts. 
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‘FORMATION OF PLANETARY RINGS AND SATELLITES. 

According to the great nebular hypothesis of Laplace, the 
planets owe their formation to the abandonment of zones of 
vapors which the primitive solar nebula left at the limits of 
its atmosphere, when, through the effect of cooling and con- 
traction, the velocity of rotation of the mass progressively in- 
creased. These rings of vaporous matter ultimately con- 
densed into separate nuclei, constituting the planets, which 
consequently at the beginning had the same constitution as 
the solar nebula. ‘‘ In this state,” says Laplace ‘ the planets 
perfectly resembled the sun in nebulous condition,” and they 
became rings and satellites circulating around their primary 
in the same direction as the movement of rotation of the 
latter, and turning on their own axis also in similar direction, 
All bodies which circulate around a planet having under 
this hypothesis been similarly formed by zones which its 
atmosphere has successively abandoned, and its movement of 
rotation having become more and more rapid, the duration 
of this movement should be less than that of the revolution 
of these different bodies, as in the case of the sun as com- 
pared with the planets. All this is confirmed by observa- 
tion.” 

This at the time when Laplace wrote was true. The 
movement of the moon, for example, is 28 times less consid- 
erable than that of the earth's rotation; the first satellite of 
Jupiter, nearest to the planet, revolves in 134 days, and its 
movement is four times less rapid than the rotation of 
Jupiter, which occurs in 9 hours and 55 minutes. Mimas, 
the satellite of Saturn, having the shortest period of revolu- 


tion, about 23 hours, moves in more than double the time 
required for the rotation of the primary, and even the near- 
est brilliant Saturnian ring turns about ~, of a day Jess ra- 
pidly than the planet itself. All this accords with Laplace’s 
law. 

The newly discovered satellites of Mars render the system 
of that planet analogous to that of Jupiter, Saturn, or Uranus. 
But the first satellite of Mars, the distance of which from 
the center is 2°7, or less than three times the radius of 
the planet, makes its siderial revolution in a period of about 
71¢ hours only, three times less rapidly than the rotation of 
the primary is accomplished. 

M. Edouard Roche has recently published an essay where- 
in he advances a new theory to account for this re 

| markable anomaly. He considers that during the contrac- 
| tion of a nebula there is not merely, as Laplace suggests, 
jan abandonment of exterior rings, condensing at the equa- 
‘torial limit where the central attraction equilibrates the 
centrifugal force. The portion of the nebula, he says, which 
becomes free at each new stage of cooling comes from a 
fluid layer which extends to the poles, and which is diverted 
on both sides, to meet finally outside by the equatorial line 
as by a sort of opening. It results that in flowing to the 
equator, one part of this nebulous matter arrives there with 
too low a velocity to allow of its circulating internally. 
The result of this is, that instead of separating from the 
nebula to form exterior rings and later satellites analogous 
to those known, this matter, re-entering the atmosphere of 
the nebula, forms there interior rings, which, at first describ- 
ing more or less elongated ellipses, end by being transformed 
into circular rings. One part of Saturn’s rings appears to be 
due to this mode of formation, and the same .eory is ad- 
vanced as accounting for the anomaly observed in the first 
satellite of Mars. 
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The Lighthouse Board, 

The decease of the distinguished Professor Henry left a 
vacancy in the United States Lighthouse Board, which has 
lately been filled by the appointment of Professor Henry 
Morton. This gentleman is well known in the scientific 
world for his experimental researches and discoveries in 
connection with light and the appliances for its production. 
His appointment will give very great satisfaction. 

As President of the Stevens Institute of Technology, Ho- 
boken, N. J., he has conducted theaffairs of that institution 
with judicious skill, and has evinced the possession of execu- 
tive abilities of a high order. He was, in fact, the organizer 
of the institution, which under his auspices has come to be 
widely celebrated for excellence. 

The lighthouse system of the United States is under the 
control of a board of seven persons, consisting of two naval 
officers, two army officers, two civilian scientists, and a 
naval secretary. The Secretary of the Treasury is the Pres- 
ident of the Board and controls all its decisions. But we 
cannot doubt that the influence of Professor Morton will 
prove useful to the Board, by helping to renew its vigor, 
and perhaps by assisting to increase the luminosity of some 
of our lighthouses. 
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American Society of Engineers, 

The tenth annual convention of the American Society of 
Civil Engineers will be held at Boston, beginning Tuesday, 
June 18, 1878. The list of topics to be considered is a long 
and interesting one, and the programme includes a number 
of excursions to points of professional interest in and 
about Boston. The meetings of the convention will be held 
in the hall of the Massachusetts Institute of Technology. 
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A Long Way 
to Pasture. 
Mr. John M. 

Wilson, United 

States Consul 

at Hamburg, re- 
ports that the 
exportation of 
live stock from 
this country to 
Schleswig - Hol- 
stein, to be fat- 
tened on the rich 
pastures of that 
country, bids 
fair te become a 
very lucrative 
business. At the 
suggestion of 
Deputy - Consul 
Moeller, a native 
of Schleswig- 
Holstein, the 
grazers of that 
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province sent a 
steamer to this 
city for a cargo 
of lean cattle, 
which were pur- 
chased at Chica- 
go, and a few 
fattened animals 
for the English 
market. The 
latter numbered 


ELEVATED RAILROAD AT THE BATTERY. 
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Fig. 3-NEW YORK 


spaces are filled in partly with heated mastic asphalt, and 
then with coarse lime and gravel grout, flushed with hot 
air, to the surface of the roadway. About an inch of coarse 
ee, / gravel is then spread over the roadway and left to be worked 
= VV @ \ LI in by the traffic. The author finally examined into the ex- 
pense of construction and maintenance of the various sys 
tems of roadway, drawing the conclusion that though, for 
town roads, macadam was the cheapest in original cost, it 
was by far the most expensive over a term of years, whereas, 
although his asphaltic wood pavement cost more at first, it 
was cheaper, over a lengthened period, than macadam, or 
most other roadways; and would compare favorably with 
other systems, in that and most of the requirements of 2 
good modern roadway. 











Fig. 4—MODE OF CON- 
STRUCTION ON THIRD 
AVENUE. 
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107 specimens of good stock, 1 






buffalo, 15 horses, and 86 hogs, » i, Wy, Ne il MA i mh i 

and were all sold at Southamp- Wh) Ma Mi, Ali ma itu | ve MN 

ton at high prices. The lean Oe ie ll int li h, 

cattle, 320 in number, arrived in 4 ily i 
= 


Schieswig-Holstein in excellent i 
condition, and compared favor- 
ably with lean Denmark stock. 
Another cargo was sent for at 
once, and since the cost was 
much less than similar animals 
could be got for anywhere in 
Europe, there is a good prospect 
that the United States will be looked to hereafter for the 
entire supply for these rich pasture grounds, where thou- 
sands of cattle are fattened every year for the markets of 
France, Germany, and England. 
Asphaltic Wood Pavement. 
Recentiy at the Society of Engineers, London (Mr. R. P. 
Spice. President, in the chair), a paper was read by Mr. dip Sie ee 
Henry 8. Copland on ‘‘ Modern Roadway Construction.” : SSS sss === 
The author first adverted to the extent to which the work of y ‘ 4-3 ol : 7 : 
road making was constantly going on at the present time, ; ve 
and noticed the progress made by the various nations of 
antiqnity, the state of decay into which the medieval roads 
had been allowed to fall, and the various attempts made to 
improve them since the beginning of the present century. 
He then described the principal systems of roadway con- 
struction now in use, and pointed out the extent to which, 
he considered, they met, or failed to meet, the requirements 
of a good modern roadway; namely, safety, easy traction, 
noiselessness, freedom from dust and mud, durability, facil- il 
ity, and cheapness of construction, maintenance, and re- 
pairs to itself, and to the gas and water mains, etc. He ex- 
plained the principles upon which, with a view to avoiding 
the defects of previous systems, he had designed the as- 
phaltic wood pavement, the use of which was now increas- 
ing. This pavement consists of a bed of concrete, with a 


layer of asphalt over it. Upon this are laid transverse Fig. 5—NEW YORK ELEVATED RAILROAD STATION AT SOUTH FERRY. 
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VERTICAL ENGINES AND BOILERS. 
There are certain excellences sought after by nearly every 
rof steam engines, namely, economy of fuel, regu- 
larity of speed, simplicity of mechanism, durability and 


puilde 


dom from derangement, power with a given size of cyl- 


<r and pressure of steam, and, lastly, elegance of design 


int 


and finish. é , c 
In stationary and steam yacht engines we find an infinite 


variety of construction, some of unsymmetrical form, rough- 
jv constructed, with slight finish, and again others having 
every improvement that is considered really such by the de- 
eigner, with elaborate finish and beautiful but simple me- 
chanism. As an illustration of the latter class we have se- 
lected some engines constructed by the New York Safety 
Steam Power Company, of New York city. Fig. 2 represents 
orm of engine they construct for yachts and launches; the 


af 
Engines 


engraving is taken from one of ten horse power. 
of this class are fitted with link motion for reversing, and 
are furnished with notches for working expansively. The 
outline of this engine is one of great elegance, and the dis- 
position of the moving parts is compact without being too 
confined for examination and oiling. Fig. 1 represents the 
steam launch Barrancas, one of the many built by this com- 
pany. This one was built for the Quartermaster’s Depart- 
ment, U.S.A., and gives a very good idea of this class of 
boats, She is 61 feet long over all, 10 feet 10 inches beam 
over the fender strakes, 4 feet 6 inches draught aft. The 
after cock pit is 20 feet 6 inches long, and the forward one 
11 feet long, the average width of both being 8 feet 6 inches. 
The total length of seating, including thwarts, is 78 feet. 
Fig, 8 shows a combined vertical engine and boiler which 
may be properly considered semi-portable. This form is 
suitable for a great variety of small industries to which mo- 
tive power can be advantageously applied. 

The engine is not fastened to or upon the boiler, and is, 
therefore, not affected by the expansion, nor are the bearings 
overheated by conduction or the ascending heat from the boil- 
er. The boiler isa patented vertical tubular 
one, with internal fire box, and, we are in- 
formed, is made of the best material and 
workmanship. The heating surface and area 
of grate, it is claimed, are in excess of the 
quantities usually allowed for the same pow- 
er. The engine and boiler are placed on a 
base, which also supports the boiler, forms 
the ash pit, and contains the feed water 
heater. A neat arrangement collects all the 
drip from the stuffing boxes, the bearings, 
and the pump, into one cup, where it can be 
conveyed away as desired. The exhaust 
steam is discharged through a blast pipe in 
the stack. The fly wheel being at the base 
secures steadiness under the high speed which 
is necessary for economy of fuel. 

At the rooms of the Company, 30 Cort- 
landt street, New York city, are a fine stock 
of engines for various purposes, and numer- 
ous models of yachts, fast pleasure boats, and launches, some 
of them of unusually graceful proportions. 
ieee tink ha cee 
SCHOOL SHOPS, 

Not merely shops of the nature of the kindergarten for 
older children, or of affording the rudiments of a knowledge 
of the trades as now practiced in America, but shops afford- 
Inga knowledge of the many practical industries not now 
established in America. Little shops 
Which teach Other uses of raw ma- 
terial than those now known, and 
incite to the establishment of work- 
shops which shall grow to great in- 
dustries. One crying defect of the 
eager superficial system of most 
American teaching, either in books 
or schools, is that there are no 
handbooks of practical information 
from which a knowledge of the pro- 
duction of a great number of arti- 
cles may be obtained. Since the 
labor societies and the compulsory 
school laws keep boys still more 
from apprenticeships, there should 
be a series of cheap practical hand 
books within the reach of every 
boy, and, at the same time, so prac- 
tical that a knowledge of the pur- 
suit may be easily worked out. 

Practical common sense shops, 
where a boy may earn his expenses 
and learn a trade, or, by paying for 
his night attendance, may learn the 
rudiments of any pursuit to such an 
*xtent as to be able to put his 
knowledge to practice. How few 
Pegple in America know the nature 
and uses of clay, or know what clay 
at Plaster of Paris, or how ob- 
tained, ‘o say nothing of working it. Probably not one 
ea: a thousand, in the United States, knows that 
re we _— of limestone, so common all over the coun- 
se - a. ro upon a coal fire, converts it into lime. This 
net 180 as instance, but fhe rule is that the first rudi- 
Pm ) practical knowledge are not provided by books or 

s, and until they are children will read trash and be 














Fig 2—10 H.P. LAUNCH ENGINE. 
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ignorant of the means by which they may be useful citi- 
zens. 





IMPROVED AUTOMATIC KNIFE GRINDER. 
We illustrate herewith a new grinding machine for grind- 
ing and sharpening planer, paper cutter, and other long 





AUTOMATIC KNIFE GRINDER. 





knives used by belt makers, curriers, rubber and paper 
workers, etc. It is claimed that along knife can be fastened 
to the machine, adjusted, and ground perfectly straight in 
A solid emery wheel with iron center is used, | 
The platen to which | 


ten minutes. 
working at a speed of 225 revolutions. 
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London Water Works. 

Nearly all the waterworks companies of the metropolis are 
actively engaged in providing a constant water supply, and 
the number of miles of streets which now contain mains con- 
stantly charged, and upon which hydrants for fire purposes 
could at once be fixed, in each district of the metropolis, is 
given in Mr. Frank Bolton’s report for the month of March, 
as follows: Kent, 80 miles; New River, 196; East London, 
85; Southwark and Vauxhall, 1124¢; West Middlesex, 70; 
Grand Junction, 411g; Lambeth, 70; Chelsea, 56; making a 
total length of 711 miles; the water companies are ready to 
affix hydrants thereon when required by the authorities. The 
total number of hydrants erected is at present 4,527, of which 
2,813 are for private purposes, 542 for street watering, 697 
for public use, and 475 in government establishments. 

New Mechanical Inventions. 

An improved Key for fastening the bosses of wheels and 
levers to their shafts has been invented by Mr. P. A. Oliver, 
of Wilkesbarre, Pa. It has a cylindrical threaded head, to 
which is fitted a sleeve or nut made externally polygonal to 
receive a wrench, by which it is turned in the operation of 
extracting the key. 

A Spanish inventor, Sefior Luis Ybarra, of Madrid, has in- 
troduced a novelty in Revolving Firearms, consisting in the 
addition of a special chamber for receiving from the rear 
end of the cylinder a portion of the gas resulting from the 
explosion of the cartridge, and conveying it to one of the 
discharged chambers, to expel the empty shell. 

Mr. L. Murray, of Greensburg, Pa., has invented a Rail- 
way Frog, which, in its normal position, keeps the main 
line open, but yields sufficiently to the side pressure of the 
wheel flanges to open the side track for a train passing over 
it on that track, The tongue is pivoted to the bed plate, 
and its point is held to one of the main rails by a spring, to 
keep the main track open. 

A new Channeling Tool, invented by Mr. C. K. Sha- 
rood, of Detroit, Mich., belongs to that class 
of- machines employed to cut a channel and 
groove, for the purpose of holding the thread 
or nails used in uniting the soles and uppers 
of boots and shoes. The feature of Mr. Sha- 
rood’s invention is a casting, adapted to be 
secured to the machine, having an inclined 
socket carrying a tubular cutter, which is ad- 
justed by set screws as it becomes worn. 

Mr. J. J. Peux, of Brooklyn, N. Y., is the 
inventor of an improved Crown Push for 
stem-winding watches, which is claimed to 
be so constructed as to render the crown en- 
tirely dustproof, prevent rattling, and permit 
the movement being taken Oul of ihe case 











Fig. 1—STEAM LAUNCH BARRANCAS. 


without removing the crown or key pipe. 

A novel Rotary Engine, the principle of 
which is also applicable to a pump, has been 
invented by Oscar Stenberg, of Helsingfors, 
Finland. It is based on the differential action 


the knife is bolted works similar to that in the metal planer, | of a number of pistons acted upon successively by steam 


and can be instantly adjusted to traverse any distance from 
2 to 36inches. The advantage of the iron center is that it 
can be recovered after the wheel is worn down, thus saving 
the cost of a wheel of the size of the center. In this way 
only the emery actually used is lost. The present machine, 
we are informed, is manufactured with especial care. 


i 





All the gears are turned and cut; the spindle boxes are 


made in halves (same as for engine lathes), and are also fixed 
and permanent, requiring no adjustment as the wheel wears 
down. The spindle and allthe shafts are made from steel. 
The bearings are made very long, and all parts of the grinder 
are interchangeable. 

For further particulars address the manufacturers, the 
American Twist Drill Company, Woonsocket, R. I. 








Fig. 3.—VERTICAL ENGINE AND BOILER. 


or water, so as to revolve a common crank coupled to the 
pistons; and it consists of a casing with four interior cylin- 
ders at right angles to each other, and connected by a duct 
having suitable entrance and discharge valves. The four 
pistons are coupled to the wrist pin of a crank at the interior 
end of a shaft turning in a stuffing box of the cylinder casing. 

Mr. Nelson McIntyre, of Princeton, Wis., has patented 
a handy Wagon Lifting Jack, which 
is self-supporting when the load is 
raised, and may be closed up in 
compact form for convenience in 
storage and transportation. 

Mr. C. Palmer, of Springfield, 
Tenn., has invented a Machine for 
Sewing Brooms with Wires, con- 
sisting of a combination of mechan- 
ical devices for clamping the broom, 
holding the wire bands which sur- 
round the brush, guiding the trans- 
verse binding wires through it, cut- 
ting them, and binding them over 
the wire bands. 

An improved Glove Sewing Ma 
chine, invented by Mr. C. M. Bo- 
land, of New York city, belongs to 
that class of machines for sewing 
gloves, furs, and similar work, in 
which are employed two parallel 
feed disks, a reciprocating needle, 
and an oscillating looper. Special 
details are introduced, among which 
are an adjustable guide arm for lay- 
ing over the seam one or more or 
namental face threads, and a re- 
volving brush to clear the edges of 
fur from hairs in sewing. 

Mr. R. 8S. Munger, of Mexia, 
Tex., has invented an improved 
Cotton Gin Saw Cleaner, consisting of a series of knives 
supported by a movable frame, which may be thrust be- 
tween the saws, cleaning them rapidly. The knives are 
readily detached from their support when it is desired to 
sharpen them. 

A new Nut Lock, patented by Mr. J. L. Hayward, of 
South Framingham, Mass., is formed of a thick rubber 































































































neta ie 


pee was 


Fem. 


ete 





oy a -e eas 
Stan wr oe eae 








ome 


JUNE 15, 1878. 











washer containing several steel pins, which are parallel with | point where they extended. In the ‘‘ Transactions” of the | rious uses, and belonging to a distinct class of inventions, 
the axis of the washer, which, when the washer is com- | American Institute of Mining Engineers, vol. ii., Mr. Frank and this decision of the examiner was affirmed by the com- 
pressed by the nut, act as pawls in preventing the nut from |Firmstone called attention to a similar deposition of car- , missioner. san 


bon in the blast furnace, but I do not know that the oc- | prsinass un Mates Rone, 


unscrewing. ul 
: tented an | currence is usual. The cause of the deposition of the car- | ? , iyngh 

Mr. 8. F. Charles, of Cumming, Ga., has patented a ndin 10 thie farnnce'at the Guanes Wale wes Guhen | of the provisions of the bill pending in Congress to 
amend the patent laws is that, in a suit by a patentee, «the 


Amailgamator of improved construction, intended especially ‘ . : s ape f 
with reference to saving “float” gold, in which the special | iron casings, which, when partially oxidized, effected the | defendant shall not be charged with any savings Le ma, 
have made if he shall show that the use of the patent has 


feature is the use of a new amalgam cloth having silver rr ge he a Deer - the Sw OR tate 
ointed out , and subsequently investigate ; . 

P y 4 y sal 7 not enabled him to realize an actual profit in that part of the 

business connected with the use of the invention.” 


amalgam and gutta percha in its interstices, claimed to be 
unusually durable and effective. Ps awe es ee 
That is, if a man steals property, or takes it without the 
owner’s permission, he shall not pay for the use of it unless 


rth att NOTES OF PATENT OFFICE DECISIONS, 
ASTRONOMICAL NOTES. In the interference case of Blackman vs. Morray, the sub- | 
BY BERLIN H. WRIGHT. ject matter involved was a burial case, the entire top portion | he has made it profitable to his business. This is an illus. 

Penn Yan, N. Y., Saturday, June 15, 1878. | 4¢ which was formed of glass and the lower portion of | tation of the spirit of the parties who devised the bill. I 

The following calculations are adapted to the latitude of | .oment, the two being joined by tongue-and-groove and |i 4 principle of confiscation. Said a prominent superin 
New York city, and are expressed in true or clock time, being | .ement joints, also flanges and bolts. | tendent and a member of the Western Railway Association, 
for the date given in the caption when not otherwise stated. | Evidently coffins having top and bottom sections, with | “ When our attention is called to a patent of value we use it, 


} 


PLANETS. tongue-and-groove interlock joints, the sections being made | and in a few cases we are made to pay by plucky inventors: 








Gruner. 

















HLM. HM. >me -Tra- ; | but, in the aggregate, we pay much less than if we took 

Maroury tiets...........- 829 mo, | Jupiter in meridian........ 302 mo, | wholly of cement, terra-cotta, or glass, were old in the art. fenton i ey ook 
Venus rises................ 221 mo, | Saturn rises......... ..... 06 mo. The patent of J. R. Cannon, of October 25, 1859, No. . . se 

[ne weaseteee “8 a eve. | U =k as | 4 ove, 25,883, was for a glass burial case in two parts, upper and It is most extraordinary that this association is organized 

, | to such an extent on the principles which govern the bandit. 


{ 
|lower, which were hermetically joined ‘‘by tongue-and- | 


FIRST MAGNITUDE STARS. She - 
| groove and cement joints, also by flanges and bolts.” Men- | 


Calling on the State and national governments with success 


HLM. HM. é , : 
Alpheratz rises. ...... ...10 34 eve. | Reguine ete noses =e: 11 09 eve. | tion may also be found in nearly every cyclopedia of coffins to protect their property from the confiscation of strikers, 
Algol (var.) rises .......... 0 18 mo, | Spica in meridian......... 7 42 eve. 4 | es * s 43 
7 stars (Pleiades) rises..... 238 mo. | Arcturus in — aie FEM 833 eve. | made of cement, baked clay, etc. Patents for constructing | the Sat ol aka, = mrypenness turn — and adopt the 
Aldebaran rises --» -.- 857 mo. | Antares in meridian....... 10 45 eve. ’ : ~ | principle of the strikers’ organization, make or ized ws 
Capella sets .............. $ 40 eve. | Vega in meridian ....... 059 mo, | COffins from hydraulic cement were granted as early as 1835, | P P - fi os oe ganized war 
Rigel rises................ 608 eve, ' Altair in meridian......... 211m. | and subsequently patents have been granted for cement | 9? the rights of inventors, and cause a bill to be introduced 
Betelgeuse seta...... +... 638eve. | Deneb in meridian........ 3 08 mo, aie | into Congress to help them in their confiscation 
Sirius sets ............... 604eve, | Fomalhaut rises... ...... 118 mo. | coffins, coffins made of asphaltum composition, and for pe- ; . . 
IF OI.« --20<0rs 0+ CO | | culiar cements for coating and sealing coffins. David Sholl,| If every feature of their wretched policy cannot be elimi- 


REMARKS. | March 25, 1855, was granted a patent for “a coffin composed nated from the bill, it ought to be defeated. Some small 
The sun attains his greatest northern declination (23° 27' | of terra-cotta or pottery ware.” Glass lids to coffins were | politicians have introduced resolutions into conventions in 
24”) and enters the constellation Gemini (sign Cancer) June } also notoriously old. deprecation of the rights of saventors. They belong to that 
21, at which time summer begins, Mercury will not be vis-| It was insisted, however, that by the combination in in- | destructive set of political economists which maintain that 
ible until about August 10. Venus and Neptune are in con- | terference, there had been united for the first time in a the gain of one men OF community must be from the rob- 
junction June 11. At the time Venus rises Neptune will be coffin the element of strength or indestructibility and the | bery of another. It is nearly extinct, but disciples of every 
about 14° northwest of her. This will be a good opportu- | element of transparency—a non-breakable coffin capable of | absurdity occasionally reappear.—Hrie Morning Dispatch, 
pity to search for Neptune. Jupiter is in conjunction with | wear and transportation, and at the same time having a) Prefeesor Meary’s Guececser. 
the moon June 18, 1h. 3m. morning. This is an occultation | transparent lid. The commissioner, however, held that | The Beard of Ramses of Gis Celiticcnton tnctitctica } 
on this continent between 24° + and 55°— latitude, and here | cement and glass employed in the combmation in interfer- cena eetadie ccnp Fullerton Belrd es th — sn _ 
will be almost a contact of limbs, Jupiter being north of the ence had been previously used for precisely the same pur- | os mai Prof P a . ay oe ae le enocessor 
moon. His fourth satellite disappears in an eclipse June 9, | poses. Neither of these materials possessed even the merit of | bendy ° — ton es ey Se position of secretary to 
ps . : poe . Phat that institution. The new secretary is a member of the 
11h. 33m. evening, and reappears at 3h. 43m. morning, 10th, | being put to anew use, but were simply employed in juxta- | oe eR catalina: aia ape 
having passed through the planet’s shadow in 4h. 10m. This | position, and each performed precisely the same functions dei thithiens rea of the pee “ta. an - Se 
and all other eclipses of his satellites must take place at the as before. The result, evidently, was not the product of | rfectly famili 4 all the pl 4 a . 
west of the planet until July 25. At the moment of the dis- | the combination, but a ‘‘ mere aggregate of several results, ey nays _ ey wresteas ep ae" of the late 
appearance of this satellite the third one is behind the planet, | each the complete product of one of the combined elements.” | secretary for carrying out the designs of its ounder. There 
the second has just appeared from behind the planet, and is | Given the desire to unite the elements of strength and wee “y id apt discussion as to the best 
close to him upon the east, while the first has recently made | transparency in a coffin in the manner claimed by the par- eae a ger a ripassans aa 7” wry ~ — 
a transit and is quite near him upon the west. For an in- ties in interference, and the materials and method were " —_— - bo “a age? aye els Ae" mys be ne aan 
verting telescope reverse these directions. at once found in that very art. Compared with what ex-| o create at Washington ‘‘an establishment for the increase 


“~~ a ee : isted before, the alleged invention in interference consisted | and diffusion of knowledge among men. ’ This Professor 
. | Henry understood to mean not merely the increase and dif- 


s 
Singular Effects of Carbon i Blast F " in si i roper and well known materials for m wie > . 
peters ? ane spe remo spesalans ‘ se : 1 gS simply eteteeg. poops ie 3 | fusion of already existing knowledge, but that it would in- 

In a communication to the Lafayette Chemical Society of their proper and well known uses, without the least exercise : . a 

" ‘ : ‘ . clude the discovery and diffusion of new truths as well. 
Lafayette College, Easton, Pa., Mr. J, Gayley states that in | of the inventive faculty. The interference was accordingly | Th P aor 4 : 
0 ho Bom ae : = gts | There was some difference of opinion on this point, but Pro- 
November, 1877, the blast was taken off No. 4 Furnace at | dissolved by the commissioner, and the application for a} ca , ee 
. d | fessor Henry’s ideas finally prevailed, and the institution has 
the Crane Iron Works, Catasauqua, Pa., for which he is | patent rejected. | 
a ' rs we | been so conducted as to spread the knowledge obtained 
chemist, in order to place in position a new bell and tore-| In the interlocutory appeal from the decision of the . : . 

‘ . : , ? , see through its researches and the aid of its funds over the whole 
pair the arch of the gas flue leading to the boilers. The primary examiner in the matter of the application of R. W. | world, rather than to benefit Washington and its surround- 
bricks forming the arch of this flue, from some cause un- | Hamilton, for ‘‘ independent condensing mechanism for |. ‘ 7... - wage gt a 

4 . s : nm petit ings, or even the United States. This policy, it is believed, 
known, had become disarranged to a great extent and were | steam engines,” the question at issue related to a division of So eshte ciimiaate GH shiiines 
apparently ready to drop at any moment, so that it was the application, The examiner decided that each of the | Seehbinge saene A ids tee at Re ading. Pa.. in 1828, and 
found necessary to take down a portion of the furnace lin- combinations separately claimed in this application should |. heey “ee 
: rns : ge - P ae vein is consequently fifty-five years of age and in the full vigor 
ing. The inner circle of fire brick in the upper portion of be the subject of adistinct application, on the ground that sn dba dae” Ws ta'6 well Cereed eateraiict. and 
the furnace was protected by a cast iron casing, covering they were distinct inventions relating to well recognized | }, nr ont 0 Saco ‘s eantadaiie quate’ ter nel 
the exposed ends end under surfaces. Ata distance of 8 classes. al te of dut = yq 
feet from the furnace top, filling in between the iron casings Such questions are not easy to decide, as the Patent Office, | P - —® +4 > 
above and the fire brick below, was found a large deposit of on the one hand, should avoid imposing any hardship upon American Exports and the Strikers in England. 
carbon. This deposit did not occur in isolated spots, but an applicant by requiring separate applications for what) (Consul General Badeau at London has sent to the Depart- 
rather uniformly distributed throughout the layers as far as might be included in one, and,on the other hand, must | ment of State a dispatch relating to the disastrous strikes of 
we had opportunity to observe; whether it extended toa avoid the confusion which would, in the present condition | British operatives and the influence of the competition of 
greater depth, or the whole distance round the furnace, I am_ of the arts, necessarily result from indiscriminately includ- | American manufacturers in the markets of England. In the 
unable to say. The position of the deposit was on the front, ing in one patent matters known and recognized as belong- | discussion between the cotton manufacturers of Lancashire 
or the side of the furnace receiving no blast, and almost di- ing to distinct classes. In an advanced state of the art sub- | and the weavers now on strike there, and in the comments 
rectly underneath the gas flue. The courses of brick on this division becomes more and more necessary, and that which | of the press thereon, it is generally, although unwillingly, 
side of the furnace were distorted to a great extent and was before known only as a part of a machine may become | conceded that a potential influence has been exerted by 
elevated several inches above those on the opposite side. | a distinct subject matter of improvement not relating di-| American competition in diminishing the English cotton 
Thus it seemed that the carbon had exerted a physical force, | rectly to the whole machine, but specifically confined to a | trade at home and abroad. England now sends to this coun- 
causing the displacement in the furnace lining and in the part of the original machine, and applicable to that part, ‘try less than one third the quantity of goods she sent in 1860, 
arch of the gas flue. No deposit was found beyond the whether used in a machine of one class or another. If such | while, on the other hand, it is stated that 30,000 pieces of 
inner circle of fire brick, as the iron casings only extended matters are not kept within well defined limi.s of classifica- | cotton goods have been shipped weekly to England for two 
this far. When taken from its position the mass of carbon tion, it becomes impossible either for the Patent Office or the | or three years from New York and Boston. Some say that 
was seen to glow, a partial combustion taking place on the public to keep accurately advised as to the state of the art these goods have been sold at a loss to realize cash, but this 
surface, converting the small particles of metallic iron or in any particular class. In the case under consideration | is denied by good authorities, who admit, however, that the 
lower oxides distributed throughout the mass into the per- | the applicant stated that his invention related to an inde- | profit isbutsmall. The London Times attributes the increase 
oxide. This is readily seen on examining the lumps, where | pendent condensing mechanism which could be attached to | of American manufactures at the cost of British industry to 
on the surface small particles of the peroxide of iron are and used in connection with any ordinary steam engine. | the superior quality and equal or cheaper prices of American 
noticed gradually decreasing as we go in and finaliy disap- His first claim was for— cotton, besides general domestic advantages in process of 
pearing in the interior. The carbon was found principally | ‘‘ A combined air pump and condenser for steam engines, | manufacture. The Saturday Review declares that Ameri- 
in the form of a powder, but occasionally aggregated into in which the air pump, constructed and arranged as set | can products are profitably competing with British goods, 
lumps; it had a uniform black color, and when rubbed on forth, is contained in the base of the condenser, ‘and is| not only in the Eastern markets but in England itself, and 
the hands resembled powdered graphite. It absorbed water operated by an independent steam cylinder.” | attributes the decline of the Eastern trade to the “ fraudulent 
readily and was slightly attracted by the magnet. The total The second claim was for— folly of English manufacturers, who have lost their custom- 
amount of metallic iron was determined insamplestakenfrom ‘‘ The water-packing space, Q, around the plunger of the | ers by palming off on them adulterated goods,” as well asdo 
different portions of the mass. Two samples of the fine por- air pump, in combination with the pipe, M, leading from the | the fact that the American cotton manufa¢turers can produce 
tion iaken from different places yielded, on analysis, 4-23and condensing chamber, or other equivalent device for supply- | at a less cost than the British. General Badeau advocates 
3°23 per cent of metalliciron. The interior of one of the lumps ing it with water.” the policy on the part of American manufacturers of care- 














was also analyzed; the total amount of metallic iron it con- 
tained was 2°56 per cent; 0°35 of this existed as metallic 
iron, the remainder, 2'21 per cent, was combined as an oxide. 
The substance was free from cyanogen and chlorine. The 
cause of this formation was evidently due to the presence 
of the iron casings, as we do not find the deposit beyond the 


M was the pipe to carry the water from the condenser to fully maintaining the superior standard of their wares, and 


the water packing space; but under the phrase “ other 
equivalent device,” anything which’would bring the water 
to the packing space might be included. 

The examiner therefore held that this claim was for no 
more than the simple packing, applicable to pistons in va_ | 





selling at low and comparatively unremunerative rates for a 
time, by which means, added to our natural advantages, 2 
still greater share in the covgted trade, if not in England, 
certainly in China and Japan, may be diverted into American 
channels, 
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JuNE 15, 1878.] 
METHOD OF CORRECTING A LEADING SCREW. 


BY JOSHUA ROSE, M.E. 

It was recently required, when cutting a new screw at the 
Pratt & Whitney Company’s works, to correct the error in 
the lead serew of the lathe in which the new one was to be 
cut. This was accomplished by employing the device shown 
in our engravings, and which was designed by Mr. A. 
Swasey. It was first ascertained by testing the lathe that 
its le ad screw was too short by yf»5 of a revolution ina 
length of 2 feet, the pitch of its thread being 6 to an inch. 
Now in 2 feet of the screw there would be 144 threads, and 
ole ¢ ¢fy (the part of a revolution the thread 
was too short) x $ (the pitch of the thread) = 
which was called ,), the error amounted 
pe . inch in 144turns of the screw The 
construction of the device employed to cor 
rect this error is as follows: In Figs. 1 and 2, 
A represents the bearing of the feed screw 
of the lathe, and Bdba sleeve, a sliding fit 
upon A, prevented from revolving by the pin, 
). while still having liberty to move endways. 
( represents a casing affording journal bear- 
ing toB 6, having a fixed gear wheel at its 
end, «, and an external thread upon a hub at 
that end. D is the flange of C to fasten the de- 
vice to the shears of the latter, being held by 
screws. E represents an arm fast upon the 
collar of the feed screw, and carrying the 
F, the latter being in gear with the 
pinion, C and also with G, which is a pinion 
containing two internal threads, one fitting to 
Bat >, Fig. 2, and the other fitting to C at, 
Fig. 2, the former having a pitch of 27 threads 
to an inch, the latter a pitch of 25 to an inch, 

The operation is as follows: The ordinary 
change wheels are connected to the feed screw, 
or lead screw, as it is sometimes termed, 
tJ in the usual manner. The arm, E, be- 
ing fast tothe feed screw will revolve with it, and cause 
the pinion, F, to revolve around the stationary gear wheel, 
(Y. Falso gears with G. Now F is of 12 diametrical pitch 
and contains 26 teeth, C’ is of 12 
tains 37 teeth, and G is of 12 diametrical pitch and contains 


pinion, 





26 teeth. It follows that the pinion, F, while moving around | 


the fixed gear, C’, ' 
a nut), to an amount depending upon the difference in the 
number of its teeth and those of fixed gear, C’ (in this case as | 


36 is to 37), and upon the difference in the pitches of the two | 
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FIREWORK MAKING. 

This art is, if not really a secret one, very little known to 
the general public, owing to the danger attending the manu 
facture, which prevents casual visitors inquiring, and to the 
nature of the product, which offers no inducements to the 
analyst. 

In calling special attention to pyrotechny as an art well 
worth cultivating, even although apparently an expensive 
luxury, we desire to laud the wondrous esthetic effects of 
light and color, rather than the mere detonations calculated 
to impress the savage or the uncultured. 





strips rolled around a wooden mandrel. These cases are 

| filled with “compositions” made of ‘‘meal powder” (that 

is, ungrained gunpowder) mixed with various ingredients. 
In some “‘ pieces” there is required ‘‘force;” in others, 


color. In the rocket force is most needed; in the Bengal 
light, color. Roman candles need force and color alier- 
nately. For all, the cases need to be light and strong, and 


it is desirable to have the powder burn as long as possible. 

The meal powder is made of sulphur, niter, and charcoal. 
With this are mixed, according to the result desired, filings 
of cast and wrought iron, steel, copper, and zinc; dust of 
camphor, rosin, or lycopodium. To get the 
brightest red and white sparks, long iron filings 
free from rust are needed; for brilliant fire 
with radiations or coruscations, steel filings 
and cast iron borings. Green flames are given 
by copper; pale green, by verdigris; palm 
green, by blue vitriol (sulphate of copper) and 
by sal ammoniac. Blue is given by zinc; 
better blue, but with more smoke, by sulphu- 
retof antimony. Yellow comes from amber 
or rosin, or dry salt. Lampblack makes gun 
powder flame red, which an excess of niter 
tones down to pink. Camphor is used to 
give an intense white flame; also to give aro- 
matic odors, as do benzoin and storax. Lyco- 
podium gives magnificent rose-colored flames. 
Hundreds of formulas are givenin Spon’s 
“* Workshop Recipes ” and other works, 

The simplest element in pyrotechny is the 





small paper case called a “lance,” used by 





DEVICE FOR CORRECTING A LEADING SCREW. 


It isa matterof great regret that the results of the pyro- 


technist’s art are so evanescent, not even ephemeral, but al 
| most 
diametrical pitch and con- | like tail of soft fire, the fiercely hissing gerb, the detonating 
bomb, and the fountains and myriad devices delighting with 
swift surprises in coruscation, steady glow, flashing, gleam- 
will revolve the pinion, G (which acts as | ing, and waning—all minister to our sense of the beautiful, 
and are well calculated to arouse and to maintain enthusiasm 
in the cause in which they are offered in honor. 


instantly vanishing. The stately rocket and its eomet- 


It is our purpose to approach within the precincts, and 


threads, so that at each revolution G will move the feed screw | analyze the modes by which all these effects are produced. 
ahead of the speed imparted by the change gears, the | It must be premised that the manufacture is dangerous to 


end of the sleeve, 
B, abutting against 
the collar, I, of the 
feed screw to move 
it forward. 

In thiscase there 
are 36 turns of the 
feed screw, A, for 
one turn of the nut 
pinion, G, the thread 
on sleeve, B, being 
27, and that on the 
hub of C being 25 
to the inch; hence, 
36 turns of the feed 
screw gives an end 
motion tothe sleeve, 
B, of 3; minus yy = 
gx, and yy of that 
= ttry Of an inch 

the amount of 
sliding motion of 
the sleeve, 5, for 
each revolution of 
the lathe feed screw. 
By varying the pro- 
portions between 
the number of teeth 
in C and G and the 
pitches of the two 
threads in a proper 
and suitable ratio, 
the device enables 
the cutting of a true 
thread from any un- 
true one in which 
the variation is reg- 
ular, 

-_——_> 

About Sugar. 

Strawberries con- 
tain 5°86 per cent of 
their weight of glu- 
cherries 10, 
white currants 6°40, 


cose, 


and hothouse grapes 18°37; pineapples, on the other hand, con- all concerned in 
‘ain 11°33 per cent of cane sugar, apricots 6, and oranges 4. | dents caused by careless strangers. 
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hundreds in ‘‘set pieces.” Lance are quills 
or thin tubes (say 5 inches long) of about ly 
inch bore, and tightly rammed with a color 
composition. These are closely fixed perpen- 
dicularly to frames of desired outline, and 
their outer ends connected by a quick match 
so that all burn at once. They should burn 
about two minutes. The sketch, Fig. 1, shows howa “ 
would be made. 

The large Bengal light case should not 
rammed with color composition. The Roman 
is thicker and still stronger. It is packed with alternate 
layers of color, * and projecting compound; the de 
sign being to burn with color, and then to shoot out a star 
which shall burn in the air while more color is burning at 
the case The American star, Fig. 2, is a hard dry wad of 
coloring composition about half an inch each way, and 
pierced so as to burn inside and out. The English makers 
make their stars of short thin paper cases, open at each end; 
or if desired to be 
changeable, open at 
one end only, and 
rammed with two 
layers of color com 
The star 
rests on a layer of 


set 
piece” 
burn; and is 
candle case 


” 
stars, 


position. 


projecting powder, 
which sends it out 
and lights it at the 
same time 

The gerb, Fig. 8, 
thick strong 
case, packed with 
projecting composi 
tion. Itis *‘ choked” 
atone end, so as to 


is a 


give a smooth small 
outlet for the gases, 
and thus give them 
more force. Gerbs 
are fixed tangential- 
ly ona free wheel, 
Fig. 4, which their 
combustion causes 
to rotate. The 
‘* choke ” is effected 
when the case 
wet, by making one 
turn of a strong 
cord near the 
mouth, and pulling 
strongly. 

The ‘ bomb,’ 
which is a magnifi 
and effective 
sound and color 
piece, very expen- 
sive, is a hollow 
sphere of zing or 


is 





cent 











Sei spans 





DETAILS OF FIREWORKS. 


it, principally from the liability to acci- 
Hence it is secluded and 


The sugar cane, when perfectly ripe, contains 18 per cent of | shrouded in mystery. The operatives should be well sepa- 
sugar. The juice of the sugar beet contains about 14 per cent | rated by open space to prevent a petty accident causing a 


of sugar. 


In Havana we learn that there is one cane factory | general disaster. 


There are few, if any, complicated or 


Capable of producing 125 tons of sugar per diem, In many fac- | costly machines. Tables and vises, pans and sieves, paste- 
tories the use of blood is now entirely dispensed with, though | pots and twine, and a stove, compose the principal ** plant. 


great care is required in the management of the filtration. | 


Nearly all fireworks require paper cases—made of pasted 


paper (made _ in 
halves and pasted 
together with mus- 
lin), filled with stars 
just like those for 
Roman candles and rockets, save that each has a fuse ex- 
tending through it, Fig.5. A smal) quantity of gunpowder 
among the stars causes the shell to burst and lights the scat- 
tering stars. The bomb is fired either from an iron mortar 
or off a “‘ block,” Fig. 6, which is a wooden breech on which 
a temporary paper barrel is put. There isa “dish” in the 
top, alittle powder is laid in this, the bomb on this, the 
paper barrel slid over the bomb, and the charge fired. A 
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and size of bore for a given weight of powder and bullet. 
All these observations can be carried on in a room less than 
10 feet square. Dr. Mott’s report of hisinvestigation, with 
tables, etc., will be found in full in ScrentiF1ic AMERICAN 
SuPPLEMENT, No. 127. 
ne 
Oleomargarine Under the Microscope. 


time fuse, Fig. 7, page 378, in the shell, explodes it at the pro- 
per point in its flight. A 3 inch shell contains 48 stars; 6 
inch, 432; 8 inch, 1,674; 10 inch, 3,150; 12 inch, about 5,000! 

A rocket, Fig. 8, is at oncea highly scientific device anda 
work of art. It must be light, strong, steady, and high soar- 
ing; and it is sometimes demanded that it explode and liber- 
ate stars, or a parachute witha pot of colored fire. The coni- 
cal cap is of no use, being merely a commercial ‘‘ finish.” | Mr. Thomas Taylor, the microscopist of the Department 
There is a hard, thick, well choked paper case, rammed tight | of Agriculture, at Washington, has been examining under 
with projectile composition, but having a central conical the microscope and comparing different specimens of butter 
bore left, so that the composition burns along the whole | obtained in the markets of that city, with the view of de- 
length of this bore, and most freely toward the end of its | termining the difference between pure butter and that made 
flight. If it be intended to explode at the end, there is a| from oleomargarine, or butter made by churning fat with 
compartment filled with explosive powder, and with stars if 
desired, a pierced clay wad separating this from the regular 
filling. 

The ‘* parachute, 





” Figs. 9 and 10, is a muslin circle, having 
suspended from it a ‘‘ fire-pot,” which is lighted when the 
rocket explodes and the parachute is set free. The rocket 
stick is merely to balance and guide it. Rockets are used for 
throwing life lines to wrecks, and recently for carrying 
charges of gun cotton up into the air so as to explode over 
any locality where it is intended to give a warning. Som 
strong rockets can soar nearly a mile in height. 

A tourbillion is a case filled with projectile compound, and 
having its lower and lighted end pierced with spirally in- 
clined vent holes, which cause it to ascend and revolve. 

While at first thought a pyrotechnic display appears to be 








assertions made by the oleomargarine soe ecg a8 to the 
perfect purity of the fats used by them are not altogether 
correct. 

From this it would appear that oleomargarine may be 
easily known from butter by the aid of the microscope, and 
that any impurities in the fats of which it is composed may 
be readily detected; and that it would pay large consumers 
of butter to microscopically examine their purchases so as 
to be certain of the quality or purity of the article they buy 
for butter, 
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THE INDUSTRIAL WEST. 

With the oversupply of labor and capital in the East it is 
natural to look to the great teeming West for an outlet for 
the surplus labor and for the employment of capital in great 
enterprises and achievements. The “‘ West,” that is, the 
great basin east of the Rocky Mountains and west of the 
Alleghanies, holds a variety of resource and offers an oppor 
tunity for industrial employment not elsewhere found in the 
world. 

Bound by ties of blood in a common brotherhood, con 
nected by the iron pathways, and associated in trade and 
commerce, and political and social emulation, the East looks 
westward for her provisions and raw material, and for a mar 
ket for her surplus and the employment of her overflow. 
How far is the world justified in its expectations of the West, 
and how much of hope is there of its industrial future? 

The West has just felt the full force of the wave of dis. 








a very expensive luxury, it must be remembered that by no 
other means can an immense concourse be pleased, and that 
a display costing even $10,000, if witnessed by say 250,000 
people, figures up to but four cents a head for two hours’ 
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cream. He finds that, when viewed under the microscope, 
pure dairy butter presents a uniform appearance as far as 
color is concerned. The forms seen consist of oil globules 
—— ee | and the crystals of common salt. When viewed by polarized 
THE GLASS BALL CASTER. | light very little change of color is observed; but when a 

The illustration herewith presented represents the tasteful | specimen of oleomargarine is examined in the same manner, 
exhibit at the Paris Exposition of the Adgate Glass Ball | the field is speckled all over with shining particles which 
Caster, an exceedingly ingenious contrivance which offers | change color with every quarter turn of the analyzer, and 
many advantages over the roller caster in common use. The | Mr. Taylor has demonstrated that these glistening points 
construction of the device embodies little that is not seen at | consist of crystallized fat. In using a power of about 250 
a glance. A glass ball, of size varied according to the weight | diameters, animal tissue is also seen more or less over the 
of the article of furniture to be supported, is held in claws | whole field, and a thin sheet of the fat placed under a power 


varied and unceasing enjoyment. 


which are cast upon a shank, which 
last cither slips into the leg of the piano 
or other object, or is attached to it by 
screws. The mode of attachment, in 
fact, is the same as with the ordinary 
caster. As of course the ball touches 
the inner sides of the claws only at 
points, at these places metal projections 
are provided, and directly under the 
shank is inserted a piece of bone, as 
shown in the small engraving. This 
reduces the friction between the ball 
and its holder. 

The chief points of merit of this caster 
are its strength and remarkable ease of 
motion. When supported on roller cas- 
ters a heavy piece of furniture when 
pushed usually moves in any direction 
but the one desired. With this caster 
the object is at once caused to travel 
as desired. The weight being placed 
directly above the ball, no leverage is 
exerted as in the case of the roller cas- 
ter to twist off arms or break the shank. 
The ball being perfectly smooth leaves 
no mark on the softest carpet, nor can 
it become jammed so as not to roll. 
The friction between ball and carpet is 
thus very small and the wear of the 
latter reduced to almost nothing. For 
pianos, we are informed, this caster has 
proved especially suitable not merely 
in rendering them more easily handled, 
but, according to the testimony of Mr. 
8. B. Mills and other weli known per- 
formers, it very greatly improves the 
tone of theinstrument. Patented April 
2, 1873. 

For further particulars address the 
manufacturer, Mr. Charles E. Parent, 
96 John street, New York c city. 


—_——_— 0 -- - 
Firing Guns under Water, 

Dr. H. A. Mott, of this city, has 
recently conducted a series of interest- 
ing experiments on the range of small 
arms when fired under water, his ob- 
ject being to determine whether this 
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ruption and disaster which followed the period of inflation 
Not until within the past six months 
has the foreclosing of inevitable results fallen in its full ef 
fects upon the industries of the central western country. 
Some premonitions the West had from time to time in the 
disasters east of the Alleghanies, and the long shadows those 
troubles cast westward; but the disruption and disturbance 
of all fixed foundations and prospects have but come while 
the East is settling up old scores and reawakening to indus 
trial prosperity. Inthe past six months the great iron works of 
the West have felt the force of the slackened demand for their 
products, and the heavy decline of the price of goods conse 
quent upon the lower scale of manufacture and the almost 
_ bankrupt disposal of material. The great shops which are not 
idle are too nearly so to allow of profit, 
and to keep the plant in operation so 
as to avoid the loss of rust and waste in 
idleness is about the only effort. This 
is not the condition in a few instances, 
but inall the West beyond Pittsburg. 
The large shops at Chicago and vicin- 
ity, at Indianapolis, Cincinnati, and 
Cleveland, and especially at St. Louis, 
are idle or but partially in operation. 
In Chicago and St. Louis the suspen 
sion or winding up of more than half 
the banking institutions shows the 
pressure the country has had to meet. 
Nor are the iron works the only 
ones. Every industry in the Mississippi 
basin has had its share of the disaster. 
That the wave of difficulty is over is 
more than probable, for there is no 
fuel upon which the element can feed; 
it has spent itself, and the tide of re 
cuperation is slowly at work. The 
foundation upon which the future 
prosperity of the West is to be built is 
about all there is existing; but the foun 
dation is firm, and the dear school of 
experience has been passed through, 
and the people have the knowledge and 
hold it worth allit so painfully cost. 
What is to be the future of the 
West, and upon what basis of enter 
prise and achievement their prosperity 
is to be builded, can be only partiall) 
intimated. The first principle is the 
value to be derived from and the de- 
pendence to be placed upon her broad, 
unobstructed agricultural advantages. 
No other nation or locality has such 
resources and advantageous opportu 
nities to begin with, and we are sat- 
isfied that the leaven of scientific cul- 
tivation now slowly working is soon 
to produce astonishing results in the 
great West. Not one half the fertile 
land of Ohio, Indiana, and Illinois is yet 
under cultivation, while but half the 
returns from the soil are received of 
which the land is capable. More labor 
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mode of testing could be used instead of the usual practice 
of firing the weapon in the air. He finds that the United 
States Army rifle is capable of projecting a bullet through 
water for a distance of 4 feet 144 inch, which corresponds 
to an air range of 3182°54 feet. The travel of a bullet one 
quarter inch under water is equivalent to a flight of 16 feet 
in the air. 

Dr. Mott concludes that by this mode of investigation 
range and penetration can be arrived at with the great- 
est precision, and by the same means can be determined the 
value of the numerous gunpowders in the market in point 
“f maximum and minimum effect, the best weight of bullet 
for a given weight of powder, and the best length of barrel 





of about 75 diameters exhibits the polarized light beautifully, 
each solid fat cell showing all the colors of the rainbow; and 
on turning the analyzer or polarizer the changing comple- 
mentary colors are exhibited. The process of grinding the 
fat by means of rollers destroys the solid crystalline cell con- 
tents; but the glistening appearance remains the same 
under polarized light, only subdivided, as a natural conse- 
quence. 


| tral Western States. 


will soon be given .o ten acres than.one hundred now re- 
ceive, and the profits will be proportionately high. 

Next after the agriculture the mineral resources of the 
West will yet be scientifically developed, and that to a pro- 
portionate profit. All other things-upon the earth and in 
and under it are for the service of the farmer’s pursuit, 
and in no part of the world is it so apparent asin the cen- 
No people can have more than they 


One specimen of the oleomargarine butter examined by Mr. | produce, and we are satisfied that no part of the world 


Taylor was highly charged with animal tissue and the urate | 
of magnesia, the crystals of which were well defined, showing | 


will take more interest or more pride in the development of 
their home resources to their utmost than the West. We 


that the fat used in this case was impure and probably that | are satisfied, too, that the central West is to be the grea! 


of a diseased animal, which would seem to prove that the 





| inland industrial empire of the world, 
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THE PRAIRIE DOG AND ITS UNINVITED 





GUESTS. 





The prairie dog (Oynomys ludovicianus) of the Missouri 
d westward and southward, belongs to a genus of 
rican rodents intermediate between the marmots and 
This woodchuck in miniature is about 18 
inches long, With the tail 4 inches more; the color above is 


region, aD 
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prairie squirrels. 


reddish or cimmamon brown, with lighter tips to the hairs, 


ane 


i a few black ones intermixed; beneath, brownish-white 
or yellow; tail like the back, with a black tip. The cheek | perhaps, on sufferance merely, and very little notice is taken 





neatly mown and left to cure; and that, a few days later, 
the hay will be found to have been cleanly gathered up and 
carried into the burrow. 

One of the most curious things in regard to the domestic 
economy of this little animal is that of its strange compan- 
ionship with such undesirable guests as the burrowing owl 
| and the rattlesnake, both of which are usually found inhab- 


epee oe 
| iting itsabode. As to the owl, it is there like other parasites, 





pouches are very rudimentary, the eyes large, and the ears | of its presence by the dog. Yet that the presence of the in 
very short. The prairie dog was probably so named from | truder is not always agreeable is proved by the fact that the 


the sharp tone of its chattering, 
goymewhat resembling the yelp of a 
small dog, as it bears no external 
resemblance whatever to the dog. 
It is the petit chien of the French 
(Canadians, and the wish-ton-wish of 
the Western Indian. 

These interesting animals live in 
burrows, and great numbers are 
found in the same locality, forming 
communities which the hunters call 
“dog towns.” These villages often 
extend over a distance of several 
miles. 

Before the entrance to each bur- 
row there is a little conical mound 
of earth, heaped up to a height of 
about 18 inches, and, on the top of 
this, one of the occupants may usu- 
ally be seen sitting, intent on watch- 
ing what is going on in the com- 
munity, or on the lookout for in- 
truders. At the first alarm caused 
by an intruder, a general scamper- 
ing takes place throughout the vil- 
lage, with cries of warning. Upon 
reaching their mounds they sit per- 
fectly quiet, like so many sentinels, 
curious to know what all the com- 
motion isabout. Ata further alarm 
they approach still closer to their 
entrances, ready to dive in, and ap- 
pear to make vehement threats, 
throwing up their tails in a very 
comical manner with each energetic 
bark, accompanying this noisy chat- 
tering with a liquid gurgling sound. 
In a twinkling they disappear into 
their burrows in a ludicrous, tum- 
bling manner, and then, after a 
short time, they may be seen here 
and there peeping out to see if the 
coast is clear. Like young pups, 
they are very clumsy in their move- 
ments, and when (as rarely occurs) 
they are surprised at a distance 
from their burrows and find they 
cannot escapé, they assume an air 
of audacity, and a most singular expression of defiance or of 
impotent anger, before allowing themselves to be captured. 

They feed chiefly at night, their food consisting almost 
exclusively of grass and succulent stems. In the fertile 
lands of Central Kansas, they sometimes prove terrible pests 
to the farmers in the sad havoc they make among the fields 
of growing corn. 

Squirrel-like, they are prudent enough to lay up a full 
supply of provender to last them through the long and rig- 
orous winters they often have to endure. It is said that late 
in summer one may frequently meet with burrows around 
the entrance of which, for some distance, the grass has been 





PRAIRIE DOG, RATTLESNAKE, AND OWL. 


dog often rids himself of the nuisance by removing his own 
quarters to a new burrow. 

There are few birds that present a more ludicrous appear- 
ance than these same burrowing owls. They spend most of 
their time during the day standing at the entrance of their 
dwellings, apparently engaged in deep contemplation. 
When an intruder makes his appearance, they begin a series 
of most ridiculous and comical bowings and courtesies, star- 
ing all the while with their great solemn eyes; and then, 
with a cry somewhat like the sound of a watchman’s rattle, 
they fly to a neighboring mound and resume the same air of 














pensive meditation. In the majority of cases, these owls 








are found in communities by themselves, in the deserted 


villages of the prairie dogs, their presence in many cases 
having served to drive the rightful proprietors from their 
dwellings. 

With regard to the rattlesnake, nothing of a satisfactory 
nature is known as to the part he plays in the domestic ar- 
rangements of this interesting community. Mr. Kendall, in 
his narrative of the Santa Fé Expedition, says that the prairie 
dogs are ‘“‘ compelled to let them pass in and out without 
molestation.” Certain it is that, although the relations of 
the snake with both the dog and the ow! are not all friendly, 
they are not so inimical as would 
naturally be imagined. The rat- 
tlesnake seems never to be wan 
ton; it simply defends itself from 
danger, or procures its food by 
means of its terrible fangs. This 
food occasionally consists of the 
young of the prairie deg, but prob- 
ably very seldom of the full grown 
Small ani- 
much 


animal or of the owl. 
mals do not usually show 
fear of these reptiles when thrown 
together with them, and the prairie 
dog will unconcernedly pass them 
by and enter his burrow as they lie 
basking in the sun at its very en 
trance. 

Prairie dogs readily become ac- 
customed to the haunts of man, and 
their villages are often found on the 
outskirts of populous towns. They 
prefer, as locations for their villages, 
gently sloping Jands skirting val. 
leys, yet they are often found in the 
tops of the highest divides, and far 
down near the streams, though al 
ways avoiding rocky, marshy, or 
even moist grounds. 
tin eh 
REMAINS OF GIGANTIC ANTE- 

DILUVIANS. 

The accompanying illustration 
represents some very important dis- 
coveries of gigantic fossils, which 
were unearthed last year in the 
Rocky Mountains, near Morrison, 
Bear Creek, Colorado, by the Rev. 
Arthur Lakes, Professor of Geolo- 
gy at Jarvis Hall, Colorado. The 
interest of these discoveries lies in 
the fact that they have been found 
in strata pronounced by professional 
geologists to be barren of vertebrate 
fossils. Some of these remains have 
been reached by blasting in the hard 
sandstone, and others have been 
dug out of a bed of soft clay lying 
beneath the rock, and these latter 
are very perfect and of size. Thus some 
twenty-five colossal vertebra average from 11 to 15 inches 
in diameter, and one mass of vertebrae, consisting of three 
vertebr ossified together, measures nearly 3 feet square. 
Close by its side, as represented in the sketch, is another 
long bone, 3 feet 10 inches long and 22 inches at the butt end, 
possibly a scapula; but by far the most enormous bone is a 
portion of a femur, or thigh bone, measuring five feet in 
length, 28 by 12 inches in diameter, and the shaft 14 inches 
wide by 8 inches thick, weighing 600 Ibs. Lying on the 
ground, like the pillar of some ancient temple, nothing can 
impress the observer more than this bone with the magni- 
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ANTEDILUVIAN REMAINS DISCOVERED IN THE ROCKY MOUNTAINS. 
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tude of the animal to which it belonged—this being only a 
portion of a bone which, when complete, is presumed to 
have been 714 to 8 feet long, and formed part of a leg fully 
12 feetin length. These remains have been pronounced by 
Professor Marsh of Yale College to belong to the cretaceous 
period, and to be those of a new and gigantic species of 
Dinosaur—the largest ever discovered, and the largest known 
land animal; he names it Titanosaurus montanus, and esti- 
mates the creature, when alive, to have been fully sixty feet 
long, and when standing erect on its hind legs, after the 
custom of Dinosaurs, to feed on the foliage of the moun- 
tain forests, to have been eighty-five feet high. 

With the Titanosaurus were found other Dinosaurs, one 
not larger than a cat (Vanosaurus), also the remains of a 
turtle, an almost perfect crocodile’s head, with teeth, and 
several proceelian vertebree. Of these Professor Marsh says, 
in his address before the American Association, at Nashville, 
Tenn.: ‘‘ The beds of the Rocky Mountain Wealden have 

. just provided us with a genuine ‘missing link —-a saurian 
Diplosaurus, with essentially the skull and teeth of a modern 
crocodile, and the vertebre of its predecessor from the Trias. 








This peculiar reptile clearly represents an important stage 
in the progressive series, and evidently one soon after the | 


separation of the crocodile branch from the main stem.” 

The sketch (made on the spot by a correspondent of the 
London Graphic) on page 375 represents the bones after they 
had been freed from their rocky surroundings, before being 
packed and forwarded to the Yale Museum. These excava- 
tions have been carfied on by Professor Lakes since March 
of last year, with all the eager interest of a Layard disin- 
terring Nineveh, or of a Schliemann exhuming Troy. 

et 0 ee 
COOKING BY SOLAR HEAT. 

70 the Editor of the Scientifie American : 


I send you a short account of my experiments, made | 


in Bombay, on the utilization of solar heat for cooking. 
The accompanying engraving will give an idea of the 
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Archimedes to be possible; and as that suggested by Kircher, 
and in 1747 adopted by Buffon. With 72 pieces of silvered 
sheet glass, each 15x101¢ inches, at midday, in the month of 
May, a focus was formed, at a distance of 20 feet, of a tem- 
perature above 1,088° Fah. I arrived at that estimate as 
follows: 18 glasses raised the mercury in the thermometer 
to 360°; 36 glasses raised it to over 644°, when the mercury 
entered into ebullition, and consequently any further rise 
could not be registered. The ebullition of the mercury was 
very violent. Placing the temperature produced by the 36 








principle of the cooking apparatus. It consists of a con- 
‘eal reflector, A, made of wood and lined with common 
silvered sheet glass Inside there is placed a copper cylindri- 
cal vessel, B, covered by a glass cover, C. The cooking ves- 
sel is raised about four inches from the bottom, and the 
glass cover is five inches longer than the vessel, and two 
inches wider, which leaves an interval of four inches of hot 
air under the boiler and one inch all round and at the top. 
The wedge under the apparatus is to keep it inclined, so that 
the rays of the sun may fall perpendicularly on the boiler. 
Glass being diathermanous to the direct or reflected rays of the 
sun, and non-diathermanous to obscure heat, the rays pene- 
trate the glass, and, striking on the vessel, become trans- 
formed into obscure heat, when they are retained by the 
Ylass: The glass cover over the boiler is made octagonal, be- 
“ause, in that form, common window glass can be used. Of 
“ourse a glass dome, such as is used for covering clocks or 
statuettes, would be better, and, equally, of course, a copper 
reflector electroplated with silver would be better than my 
reflector; but both of these articles are made octagonal in 
order that cheap material may be employed. The position 
of the apparatus requires to be changed about every half 
hour, to face the sun in its apparent course from east to west. 
The rations of seven soldiers, consisting of meat and vege- 
tables, are thorougnly cooked by it in two hours, in Janua- 
ry, the coldest month of the year in Bombay, and the men 
declare the food to be cooked much better than in the ordi- 
nary manner. Several people in Bombay and in the Deccan 
have tried it, and always with success. If the steam be re- 
tained the dish is a stew or a boil; if it be allowed to escape 














LATHE FOR TURNING SPHERES. 


glasses at 644°, the boiling point of mercury, and deducting 
100° as the initial temperature of the atmosphere (the ther- 
mometer was in the shade), there remain 544° produced by 
36 glasses. The focus from the remaining 36 glasses was 
then added, making 72 glasses; and I think it may be in- 
ferred that the temperature was then above 1,088°. Every 
kind of wood placed in this focus was instantly ignited, 
without being, as in Buffon’s experiment, previously smeared 
with tar and shredsof wool. A solid cylinder of water, 18x8 
inches, contained in a vertical copper vessel, provided with 





the food is baked. The reflector is two feet four inches in 
diameter. The intensity of the heat is in- 
creased by increasing the diameter of the 
reflector. One advantage of this apparatus 
is that the food will keep hot for a long 
time after the apparatus has been with- 
drawn from the solar rays. I withdrew 
it at4p.m., brought it into a room, and 
threw a railway rug over it. At8 P. m., 
when it was uncovered, the metal vessel 
was too hot to be handled by the bare hand. 
I have a letter from a Surgeon General in 
the service, which informs me that he 
cooked a leg of mutton in it, and that it 
‘kept hot for four hours” after having 
been removed from the air. 

I am getting one made six feet in diame- 
ter, which will differ from that represented 
in the engraving by consisting of fourteen 
flat glasses instead of eight, and by having 
an angle of 45° until it is on a level with 
the middle of the vessel, and thence up- 
ward an angle of about 60°, by which 
arrangement the whole of the rays re- 
flected from the silvered glass will fall on 
the lower half. Besides cooking food, 1 
am making aseries of experiments for heating steam boilers 
by concentrating the rays of the sun upon them. 

For this purpose I use a combination of flat mirrors, of 
common sheet glass, siivered, fixed in rectangular frames so 
as to concentrate the solar rays to a focus at a distance of 20 
feet. The focus is about 2 feet in diameter. The plan is on 
the same principle as that of Archimedes, by which he burned 
the Roman fleet, which, under Marcellus, was blockading 
Syracuse—the same plan as that suggested by Anthemius of 
Tralles in the problems by which he proved the exploit of 


a steam pipe, was then placed in the focus, and it boiled in 





ADAMS’ SOLAR COOKING APPARATUS. 


exactly 20 minutes. The ebullition was exceedingly violent. 
In January last I made another experiment with 198 glasses, 
each 15x1014 inches, fixed in 10 rectangular frames. A cop- 
per boiler containing 9 gallons of cold water was placed in 
the focus at 9:25 A.M. It commenced to boil in exactly 30 
minutes. It was allowed to bvil for- exactly 1 hour, and at 
10:55 the focus was turned off, when 3°{ gallons of water 
were found to have been evaporated. 

My next experiment will be made with about 500 of these 





glasses, fixed in 20 rectangular frames, each 6 feet by about 


4 feet. The focus will be about 2 feet in diameter, and (ac- 
cording to the calculation made on the basis of the results of 
the experiment with 72 glasses) the temperature will be over 
7,616° Fah. The objeets of that experiment will be to ascer- 
tain how soon after sunrise the water can be provoked to boil, 
the pressure that can be obtained in a given period, and the 
quantity of water that can be vaporized in a given time. 
Other experiments will be made, such as exposing different 
metals to the focus, etc. The boiler that will be used on 
that occasion is a vertical boiler, 2 feet 7 inches high and 16 
inches in diameter, with an annular cylinder of water 3 inches 
in diameter up to half its height. It is made of beaten cop- 





per, ¥4 inch thick, which will stand any pressure that can be 
produced in a boiler of those dimensions. It is provided 
with a steam pipe, a steam gauge, and a safety valve, and 
with no other fittings. The 20 frames will stand in two rows 
of 10 each, the second row on a platform 6 feet 6 inches high, 
forming a segment of a circle of 40 feet in diameter. 

As there is no limit whatever to the number of these mir 
rors that can be used at once, there is none to the intensity 
of heat that can be produced, and consequently no limit to 
the force of the steam that can be generated. The cost of 
the reflecting material is next to nothing, and it is aimost ever- 
lasting. There is no mechanical difficulty in keeping the 
focus on the boiler from soon after sunrise to a little before 
sunset, 

I am aware of the force of the objection that the solar rays 
are sometimes intercepted by clouds, even in India; but as 
an auxiliary to the ordinary boilers, I believe that solar heat 
could be used so as to save at least 25 per cent of coal 
throughout the year by my plan. As coal in the seaports of 
India is never under 30 shillings per ton, and double that 
rate in the interior, such a saving would be exceedingly im- 
portant. There are many other purposes to which it could 
be applied besides driving steam machinery or cooking food, 
such as distilling and rectifying spirits, etc. At Aden, for 
example, the sun always shines, and potable water is only 
obtained by distilling it from salt water. 
I shall be very glad to have any expression from your 
readers upon the subject, especially upon the result of the 
experiment that I have described. 
W. Apams. 

Bombay, India. 
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PRODUCING ACCURATE SPHERES. 





An ingenious method of grinding perfect spheres was 
first proposed by the late Mr. H. Guy. It is especially ap 
plicable to hard materials, such as steel, glass, etc. Its prin- 
ciple is based on the fact that the section of a true sphere at 
any part is always acircle. In its application to the tools 
shown in the accompanying illustrations, the balls are first 
turned in the ordinary manner as correctly as possible, and 
a trifle larger than the required finished size. Mr. Guy’s ap- 
paratus consists of two beechwood disks (A, Fig. 1), face to 
face, and attached to two lathe spindles and headstocks, B. 
The distance of these disks from each other is capable of 
nice adjustment by a screw or other suitable arrangement. 
On the spindles may be keyed two equal pulleys, C, over 
which a band passes from the power, crossed on one and 
open on the other; thus the two disks are driven in opposite 
directions with equal velocities. For a sphere of 1 in. diam- 
eter, Mr. Guy recommended disks of 10 in. diameter, and 
making about 400 revolutions per minute. 

Mr. Wm. Granger, in a communication to the Huglish 
Mechanic, proposes a modification of the apparatus, shown 
in Fig. 2, in‘which a more uniform motion is obtained by 
using small toothed wheels, and three bevel wheels to re- 





verse the direction. The grinder is shown in Fig. 3, and is 
made of a piece of flat copper or brass 
with a conical hole through it, large 
enough to allow about one fourth of the 
sphere to project on the small side. The 
thickness of the grinder may be about 4 
in. diameter of the spheres, and the hole 
should be reamed to an angle of about 
25°. It is important that the amount of 
bearing surface in the grinder should be 
narrow; about 1-16 inch for a 1 inch 
sphere is quite sufficient. 

The rough sphere and the grinder are 
placed between the revolving disks, the 
former being tightly gripped between 
them; oil and emery powder are supplied 
to the grinder, and holding the latter in 
the hand, the ball should be made to trav- 
erse uniformly all around the disks, as in 
Fig. 4. Care should be taken to prevent 
the ball from stopping between the disks, 
as this would grind facets upon it. As the 
operation proceeds. finer emery must be 
used, and the sphere tried from time to 
time in a ring gauge of the required size. 
For precise work the finishing is done 
with disks covered with buff leather, and crocus is used in- 
stead of emery. The grinders must frequently be trued up 
with the reamer, as they soon wear out of shape. 

Oo 
Portrait of Prof. Henry. 

WE are indebted to F'. Gutekunst, the well-known pho- 
tographer, 712 Arch Street, Philadelphia, Pa., for a fine 
photographic likeness of the late Professor Joseph Henry. 
It is one of the last, and we are not sure but it is the very 
last one for which this distinguished scientist sat. 
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ORGANOGRAPHY, OR VEGETABLE ANATOMY. 
Muscles are the chief instruments of voluntary motion in | 
men and animals, and popular comprehension has hardly | 
recognized, as yet, the fact of plant organization being an 
exact analogue to that of human beings. This has been 
generally supposed to be merely a speculation or theory | 
among the learned or imaginative, and plants considered as 
rooted or fixed to one place, while the question of move- 
ment has been overlooked simply because plants do not rove 
about. It cannot be denied that the power to mOve may be 
exercised in different modes and directions, while the in- 
struments may be essentially identical. In the human body | 
movement is perpetual, and by no means limited to the act 
of walking. Life itself is movement, and the contrary, in 
figurative speech, is always understood to be an equivalent 
for death. 

The flux and reflux of currents in the growth and devel- 
opment of plant life are continual, and readily admitted by 
the most superficial observer; but the instruments or organs 
by which spontaneous movements are made are not ordi- 
narily admitted as even existing. Muscular contraction is 
to be found in those fibers of the footstalks of leaves, which 
act in closing their upper surfaces together, or bending them 
downward; within the claws of petals, and divisions of the 
calyx, when exerted for the purpose of opening or closing | 
the corollas or calyxes of the florescence. They act also as 
resistants to external irritation or internal sensations of dis- 
comfort in the plant individual, making efforts to prevent or 
remove sensations which annoy, or to encourage those which 
are necessary and agreeable. They act under the stimulus 
of light, turning the upper side of the leaf to the point most 
favorable for receiving that stimulus. The Abbé Tessier 
(‘“‘ Hist. de TAcadémie Royal, ann. 1783”) exposed a 
variety of plants, in a cavern, to different quantities of 
light, and demonstrated satisfactorily that the contraction or 
elongation of muscular action in plants, or, in other words, 
their elasticity, was sensibly affected by the presence or ab- 
sence of light. 

Instanees of muscular dilatation and contraction abound, 
and to the observant eye are very evident. To quote from 
an Italian writer: “If the top of the floret (chondrilla) be 
touched (which has five stamens surrounding one pistil), all 
the filaments which support the cylindrical anther will con- 
tract themselves, and, by raising or depressing the anther, 
the whole pollen will be collected on the stigma; and if 
one filament be touched after it is separated from the floret, 
it will be found to contract like the muscular fibers of ani- 
mal bodies.” 

Plants are known to change the direction of their roots or 
trunks, as, for instance, where a plant has been inverted in- 
tentionally, or placed root uppermost, the root makes an 
effort to curve downward, and the stem upward, until it re- 
gains its natural and proper direction. Acted upon by the | 
air, sun, and light, the muscles direct the upward course of 
the stems; and acted upon by the moist warm vapors in the 
ground, they also determine the direction of the roots. While 
in some species the muscles are robust and 





| extended along the common footstalk ; and after the sun sets, 


they hang vertically downward, closed together by the 
lower surface, like the leaves of a book. If there is an odd 
lobe at the extremity, it folds upon itself until it reaches the 
first pair of leaves in its neighborhood. The simple leaves of 
bastard and fever-few are good examples. In trefoil, lucerne, 
and lotus they unite by their extremities, and form a cavity 
of protection from the chill of the night season. Accord- 


ing toM. Duhamel, this muscular motion is, in sensitive 
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VENUS'S FLY 
plants, evinced in the two forms of natural and artificial; 
warm vapors causing the one, and external agencies, such 
as touching or shaking, causing the other. The muscular 
motion of the sensitive plants is laid open to our inspection, 
and is an instance of extreme contractile force. At the 
lightest touch of the hand they move, close their leaves, and 
bend their branches, until a sympathetic agitation extends 
throughout a whole savanna; a sight which charmed and as- 
tonished the Spaniards who penetrated the American Isth- 
mus in 1548, who gave them the expressive appellation of 
dormideras. 

The sensitive plant 
groes guerikar, or ‘‘good day,” 
When it is touched, or even bowed to, 


of Senegal, called by the ne- 
has been frequently de- 


scribed. it inclines 





powerful, in others they are extremely deli- 
cate and minute, but none the less fitted to 
be instruments for fulfilling the will of the in- 
dividual plant, the same as the muscles of a 
man obey the mandates of his active brain. 

A plant named Upata or Sanar is found 
in Senegal, with roots which rise vertically a 
foot above the surface of the earth. With 
the aid of their muscular fibers plants are en- 
abled to forsake a poor soil and reach a better 
one. They frequently succeed in reaching 
to newly formed ditches and canals, where 
they can obtain a more abundant supply of 
moisture. Roots and branches are known to 
surmount almost insuperable obstacles in 
order to gain their end, that is, to supply 
their necessities. A branch has been known 
to leave its normal direction parallel to the 
soil, and to overtop an obstruction, with the 
evident purpose of attaining a more favora- 
ble exposure to the sun, air, and light. Roots 
penetrate into hard soils, through stone walls, 
and even into rocks by bursting them. By 
means of muscular elasticity numerous flow- 
ers leave their perpendicular direction, and, 
with the purpose of exposing their faces to 
the sun, follow his diurnal course by looking 
towards the east in the morning, the south at 
noon, and the west at evening. Moisture and 
dryness are both necessary conditions for the 
action of muscular fiber. The existence of 
these fibers was incontrovertibly established 
by the observations of La Hiré, Hales, and 
Bonnet. 

Change of direction is conspicuous in the 
altered aspect of plants at night, and under 
excess of moisture, particularly evident in 
compound or pinnated leaves. The winged 
leaves of the leguminous tribe, acted upon by 
the heat of the sun, rise vertically and form a 
right angle with the common footstalk, the 
lobes or lesser leaves clinging together by their 
upper surface. Simple leaves, as in Indian 
mallow (Urena), when exposed to the sun, be- 
come concave. Winged leaves, in a close, 
moist, and cloudy atmosphere, may be found 
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its stem and turns its leaves as though in polite response to 
jasalutation. The Dionea muscipula (VYenus’s fly trap) is 
\another familiar instance, to be found in marshy soils in 
North America. The leaves are massed in rosettes around 
| the floral stem, and spread out upon the soil. These have at 
their extremities a sort of reddish appendage, hollowed into 
two large lobes, attached to the main leaf by the mid vein 
only. The edges of these foliated lobes are garnished with 
hairs, and their surface bristles with little points, constantly 
covered with a viscous liquér which attracts insects, partic- 
ularly flies, which are dissolved by matter secreted in the 
plant, or, as we might with propriety suggest, digested, and 
affording nutrition to the plant. As the fly struggles, the 
leaves contract, and the insect is either suffocated or bled 
|to death upon the bristling points of the leaf. 
| The true sensitive plants of South America are described 
| by M. de Martius in his ‘‘ Travels in Brazil,” as closing their 
leaves by an agitated muscular movement when even a 
| horse galloped over distant ground, and equally startled by 
‘the approaching step of a man. The animation of an ex- 
tended group of these sensitives in that tropical climate 
must carry with it to the mind of the beholder a curious sen- 
sation of awakened conviction in regard to the intensity of 
animation, which is less prominent, though, as we believe, 
| no less actual in the vegetable lives of colder climates. The 
| burning sun and luxuriant growths of Brazil, for instance, 
|reveal a movement and an expression, which, seen for the 
first time, convey a freshness of conception which equals 
an added power of vision, and is not readily forgotten, but 
ever after colors all conceptions in regard to vegetable be- 
ings, as organized harmoniously, with complete organs for 
the execution of equally complete functions, 
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MEXICAN FLORA. 

Our engraving shows some of the prominent types of the 
flora of the hotter and drier portions of Mexico. At the left 
is an agave, a genus of the order Amaryllidacea, or Ameri- 
ican aloes, the common species of which is known in Mexico 
as mescal, From its sap, obtained by incisions in the stem, a fer- 
mented liquor, called pulque, is made, which, when distilled, 
forms the cine mescal, or common cactus brandy. It is a 
popular error that the plants or trees belonging to this genus 
require a century to arrive at maturity, when the flower -is 
put forth, to remain dormant, so far as efflorescence is con- 
cerned, for another full century. In hot climates, otherwise 
favorable to development, maturity is reached sometimes in 
ten years; but in colder countries a much longer period is 
required, thus affording some justification for the popular 
belief. 

Several varieties of cactus are also shown in the engrav- 
ing. Inthe foreground are specimens of the ©. opuntia, 
or prickly pear, and of the C. melocactus, the great melon 
thistle or ‘‘ Turk’s cap,” as it is sometimes called, one of 
the most remarkable members of the family. The large 
in the background the ©. cochinillifer, which 

forms the chief nourishment of the cochineal 
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New Inventions, 
Mr. N. Overfield, of Rockaway Beach, 


N.Y., has contrived a Portable Bathing House 
made of canvas stretched on a frame so con- 
structed as to be readily taken down and ad- 
justed in compact form for removal or stor- 
age. The arrangement for ventilation is effi- 
cient. 

Mr. H. D. Cress, of Cromwell, Ind., has in- 
vented a simple Draught Equalizer, consisting 
of a draught bar, to the ends of which the 
outer traces are hooked, the inner traces con- 
necting with a chain which passes over a pul- 
ley carried by a plate secured to the middle of 
the draught bar. The whole is securely 
braced. 

Mr. A. Dittrich, of St. Luke’s, England, 
has patented a spring-acted Umbrella Tip 
Cup, capable of being readily applied to the 
umbrella stick, and without requiring detach- 
ment of any portion of the frame. 

An improved Heating Stove, invented by 
Mr. F. J. Gould, of Sidney, Ohio, is of the 
double magazine, base-burning type, and is 
intended for burning soft coal. In the old 
styles of double magazine stoves the gas 
generated in the inner magazine had no other 
escape but the top of the stove, so as to vitiate 
the air; this is prevented by an arrangement 
of draught holes of the outer magazine. 
Other advantages are claimed. 

Mr. G. W. Gomber, of Hazleton, Pa., has 
patented an improved Bottle Stopper, which 
is operated on the same general plan as the 
De Quillfeldt stopper, but made compound, 
with a different hanging of the eccentric lev- 
er, and with new details intended to give in- 
creased durability. 

A convenient Clasp for Pocket Books, pa- 
tented by Mr. Louis Prahar, of New York 
city, is so constructed that it may be put to- 
gether after being plated, without danger 
of marring the plating, and which, it ir 
claimed, cannot be detached accidentally. 
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Mr. N. Fox, of Savannah, Ga., has patented an improved 
Botile Stopper, especially for effervescent liquids, which per- 
mits-the bottle to be closed before removal from the filling 
machine. The principal parts are a collar, secured to the 
bottle neck, a cap which screws down upon the collar, oper- 
ating a ball valve, and a suitable nozzle. 

Mr. G. W. Everett, of New York city, has patented a 
Skirt Holder for drygoods stores, etc., which may be con- 
veniently folded into a narrow space for being packed in a 
trunk or otherwise stored away. 

An improved Clothes Pin, patented by Messrs. H. L. Clark 
and A. B. Smith, of Chester, N. Y., is formed by the com- 
bination, with a straight-shanked hook having a thumb piece 
and stop, of a spiral spring and follower, the latter having 
two fingers which engage with the hook. 

An improved Child’s Carriage, invented by Mr. C. Gillis, 


of Brooklyn, N. Y., has a flexible body, like a hammock, | 


and the frame is so arranged as to fold into a small compass 
for carrying upstairs, or may be readily taken to pieces for 
transporiation. 

A new Harness Pad, recently patented, is claimed to rest 
easily upon the horse’s back and not press upon the spine. 
The tree is a flat bar of wrought iron having end loops for 
receiving the trace-supporting traps, and having ears on each 
edge for receiving the pad-fastening screws; and the pads 
are wooden blocks covered with several thicknesses of cloth 
or felt and leather. The inventor is Mr. L. W. Vanden- 
burg, of Honesdale, Pa. 

Mr. Henry Holcomb, of Painesville, Ohio, has invented 
an improved Hot Air Furnace, which is provided with auto- 
matic means for regulating the admission of cold air into the 
fire chamber, and which embodies a number of novel details. 

An amusing Mechanical Toy, recently patented, may be 
said toconvey amoral. It is called “‘ the careless engineer,” 
and illustrates by a harmless clockwork explosion the danger 
attending an engineer's carelessness. It may also be set so 
as to run without accident, showing the safety which results 
from proper care. This is the idea of Mr. Stacy Potts, of 
Philadelphia, Pa. 

An improved Knife Scourer, patented by Mr. N. A. Wier- 
man, of Berdersville, Pa., is claimed to be made much more 
durable than is usual by making the scouring rubbers de- 
tachable, so as to present a fresh face from time to time, and 
by applying the pressure at the middle of the rubbers, at the 
point where the most wear occurs, so as to hold them to 
their work even when considerably worn. 

A new Fire Escape, patented by Messrs. John Swank and 
Arnold Jehnke, of Denver, Colo., is of the class in which the 
downward motion of the person is checked by means of a 
friction clutch attached to the drum carrying the rope by 
which the descent is made. It has, in addition to a spring 
acted clutch, a further safeguard in the shape of a brake op- 
erated by a nut, to be used in case the clutch proves insuffi- 
cient. 

An improved Rocking Chair of the class having a station- 
ary base and spring connected rocking seat, which has lately 
become so popular, has been invented by Mr. M. Schrenk- 
eisen, of New York city. The interposition of rubber blocks 
prevents jar as the chair reaches the end of its forward or 
backward movement, and there are other improvements. 

Mr. E. T. Rogers, of New York city, has invented a Filter 
intended for the feed water of steam engine boilers and sim- 
ilar uses. It has a vertical breakwater plate and one or 
more vertical screens at the inlet end, and similar vertical 
screeng at the outlet end, with a central charcoal chamber, 
and under it a sediment receptacle. 

Mr. John Conrath, of Salamanca, N. Y., has patented an 
apparatus for Drying and Stretching Curtains, arranged to 
keep the curtain under tension by its own weight while dry- 

_ing, and capable of being compactly folded when not in use. 

A Lock for Stovepipe Joints, designed to keep the lengths 
from coming apart and the line of pipe from sagging, has 
been patented by Mr. J. W. Woolsey, of Henderson, Minn. 
A metallic strip riveted to one length passes through a slit 
in a corresponding strip attached to the other length, and is 
bent upon itself, forming a secure tie. 

Messrs. N. N. Sprecher and I. B. Keller, of Reading, Pa., 
have patented an improvement in Shirt Scales, which is 
claimed to provide a convenient and reliable rule for gradu- 
ating slopes required between different diameters of neck 
measurement in all sizes and proportions. 

Mr. F. J. Grotevent, of Reading, Pa., has patented a con- 
venient Mailing Package for transporting small quantities 
of powdered substances as samples. It is a box having a 
hinged lid at each end, and contained by a paper wrapper 
and a cloth wrapper, both of which are wrapped perma- 
nently around the box, folded over upon the lids at the ends 
of the box, and held in place by cord, which may be easily 
unfastened. 

An improved Dumping Wagon, the invention of Mr. J. 
H. Nelson, of Wayne, Wis., has a box made in four sec- 
tions, either of which may be emptied independently. By 
this construction the load may be discharged in four sepa- 


rate heaps. 
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Manufacture of Chloride of Lime. 

A new process for the expeditious manufacture of dry 
chloride of lime has been invented by Mr. E. Maletra, of 
Paris, which consists in the employment of mechanical 
means for stirring, agitating, or mixing the powdered lime 
and the chloride of lime as fast as it is formed, in such a 
manner as to expose all the molecules of these substances in 
succession to the continuous action of the gaseous chlorine, 
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which is introduced under favorable conditions for combin- 
ing with the lime, and is rapidly absorbed by the latter. In 
order to insure regularity, it has been found necessary to 
couple at least two apparatus together, so as to admit of the 
chlorine being directed into either, as required. The pro- 
cess is very rapid, and is carried out with great facility, and 
without any waste of chlorine. The progress of the opera- 
tion may be constantly watched by persons near the appar- 
atus, which emits no injurious odors. The apparatus is 
cheap in construction, and occupies but small space. The 
manufacture may be regulated at will, as examples of abso- 
lute homogeneity (as may be ascertained by testing) may be 
taken at any time during the operation. As the chloride of 
lime manufactured in this manner is homogeneous in every 
part. it is not liable to become decomposed, as is the case 
with chlorides manufactured in layers, more or less deep, 
and in a state of rest, and a source of considerable loss is 
thereby avoided in the manufacture of this product, which 
is liable to deterioration from the influence of climate and 
other influences resulting from its composition. 
Natural History Notes. 

Leaf Veins of Poison Hemlock,—Some interesting remarks 
on the leaf of the poison hemlock (Conium maculatum) 
formed the substance of a paper recently read before the 
Linnean Society by Mr. J. Gorham. From his observations 
it was shown that in a piece of the leaf, one third of an inch 
long by one fifth wide, the veinlets were arranged exactly in 
the same way as the venation of the entire leaf. This was 
also found to occur in the other umbelliferous plants that 
were examined, so that it was possible to detect and recog- 
nize each from the merest fragment. This is something 
like describing an animal from a bone. These facts opena 
new field to the student of botany, besides promising to be 
of valuable service in medico-legal investigation. The rela- 
tion of the venation of leaves to the branches of a tree may 
yield more interesting facts on investigation. 

Habits of the Fur Bearing Seal.—At a recent meeting of 





the Linnean Society there were exhibited mounted specimens | 


of the fur bearing seal of the Pacific, male, female, and 
young. Mention was made of the “‘ rookeries ” of these ani- 
mals, containing over three million seals in a compact area. 
Like old Turks, a male dominates over a harem of a dozen 
or fifteen females, which he guards with jealous care, for 
two months or more never stirring from the spot, and mean- 
time fights terrific battles for its maintenance. A neutral 
zone exists to the rear of the breeding grounds, where the 
enforced bachelors and adolescent young of both sexes re- 
pair. These come and go continuously, passing to and fro 
through free lanes of passage. Others of these creatures 
delight in dashing among the breakers on the surf, or frolic 
and play in droves on the sand and grassy dunes adjoining 
the more rocky ground of the ‘‘rookery.”” In preparing 
the skins of these seals for commerce, the under side is 
shaved in such a manner that the roots of the long, coarse 
hairs are cut loose and the hairs set free, so that nothing is 
retained but their fine fur. 

A Rare Bird at Central Park.—There is at present on ex- 
hibition at the Central Park menagerie, for a short time only, 
while in transit for Europe, a very rare specimen of a bird 
belonging to the family Megapodiide (so named because of 
their large feet). This is the first specimen ever brought 
alive to this country, and will be the first living example 
ever seen in Europe, should it arrive there safely. It is a 
native of one of the East Indies—Nina-Fou or Proby Isl- 
and, which is situated about half way between the Feejee 
and Samoan Islands. The bird is of a uniform blackish- 
brown color, cheeks and upper part of neck vermilion red, 
slightly feathered with small black plumes, bill bright yel- 
low, tarsi and toes pale yellow, claws black; length from bill 
to end of tai] about 14 inches. There are about twenty spe- 
cies belonging to this family of megapods. They are found 
chiefly in the tropics, and inhabit dense forests and swamps, 
generally in the vicinity of the sea beach. These birds are 
remarkable for the extraordinary contrivances resorted to by 
them to obtain the artificial heat necessary to hatch their 
eggs. For this purpose some of them form mounds, and are 
hence called ‘‘ mound builders.” These mounds, which 
sometimes reach fourteen feet in height, with a circumfer- 
ence of 150 feet, are composed partly of vegetable matter, 
which the birds bring by small quantities at a time in their 
large feet. In the middle of these mounds, at various depths 
(from 18 inches to several feet) te females deposit their eggs, 
some in the form of a circle, while others of a different spe- 
cies place them irregularly. When the eggs are all depos- 
ited, the center is entirely covered in, and the mound raised 
several feet in the form of acone. The heat produced by 
the fermentation of the vegetable matter is then retained. 
within the mass, and brings the eggs to maturity. The 
birds are usually engaged in laying their eggs during a pe- 
riod of from two to three months. The Celebean megapod. 
has a different method of hatching its eggs: it places them 
in a hole which it has dug out of a rotten stump; then, cov- 
ering them up with vegetable matter, leaves them. Again, 
other members of the family burrow obliquely into the sand. 
along the seashore to a depth of three or four feet, deposit; 
their eggs at the bottom, then cover up the mouth of the 
hole, and try to conceal their foot-marks leading thereto by 
scattering the sand about. The habits of the Central Park 
species (Megapodius pritchardii) differ from those of the 
others in some respects. It scoops out its nest in the side of 
a little lake in the center of the island, between one and two 








feet in depth, laying about forty eggs in the months of Sep- 
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tember and October. The exact period of incubation is 
unknown. The most remarkable thing about these birds is 
that, after all the trouble and care taken for the preservation 
of their eggs, they should be so utterly indifferent to the 
fate of their young, leaving them to scratch their way out of 
whatever position the eggs were placed in, and to take care 
of themselves afterwards. 

The American Oyster.—It is a well known fact that the 
edible oyster (Ostrea edulis) attains its full growth and 
proper flavor only in the waters of the American coast; and 
that its representative in Great Britain, owing perhaps to 
some trouble in its ‘‘ environments,” has dwindled down to 
a minute coppery-flavored bivalve, which affords to the evo- 
lutionist a melancholy example of “‘ reversion,” and to the 
American gastronome an object of aversion. It isno won- 
der, then, that when one of our American oysters is seen 
for the first time by an inhabitant of the British Isles, it 
should call forth expressions of great surprise. An Eng- 
lish gentleman who has been indulging in some of our ex- 
ported ‘‘ Blue Points,” writes to the ‘‘ Notes and Queries” 
column of arecent number of Land and Water, asking for 
information in regard to these ‘delicious mollusks.” He 
gays: 

** As an old correspondent, I want to know, in common 
with many of your readers, who have asked me the ques- 
tion, what are Blue Point oysters? Now, perhaps my friend 
Mr. Buckland, who has done so much for and written so well 
on these delicious mollusks, will enlighten us. Tempted by 
the advertisement in Land and Water, I sent to the offices of 
the New Direct Supply and Trading Association, Cannon 
street, for a bag of fifty for only 4s., including a knife. I 
found them excellent, notwithstanding the extraordinary 
shape of some of the shells, which I send with this. One 
of them you will see is like the Irishman’s gun, which, be- 
ing bent, he said was made to shoot around the corners; but 
the contents of this were very fine, large, and plump, as in- 
deed all were, more or less; the contents of the smallest 
shells were frequently larger than those contained in the 
more pretentious. I wish to direct your attention to the 
large black spot in the middle of the flat shells of all of them; 
they are now slightly fading, but when first opened were 
quite black. I should like to know if this color has any- 
thing to do with the flavor, for I found the blue points so 
good that I have had three, and am now going to order another 
basket. They are reported to come from America. When 
Mr. Buckland returns from his official tour in Cornwall, 
perhaps he will tell us something about them, or Major Iles 
Home, the obliging manager of the Stores, will enlighten 
us, saying how long the season lasts for eating them.” 

An Imprisoned Owl.—The Lancaster (Pa.) Hraminer says: 
“The owner of a large farm, not far from Lancaster, had an 
opportunity a few days ago of witnessing how an interloper 
is punished by the martin species of birds. A pair of mar- 
tins had taken possession of a small box, and were building 
their nest. One day, while they were absent, a screech owl 
took possession of the box, and when the martins came home 
at night would not allow them to enter. The smaller birds 
were nonplussed for a while, and in a short time flew away, 
seemingly giving up the fight. But if the owl was of this 
opinion he was sadly mistaken, for in a short time the little 
ones returned, bringing with them a whole army of their 
companions, who immediately set to work, and, procuring 
mud, plastered the entrance to the boxshut. They then all 
flew away. In a few days the box was examined and the owl 
was found dead.” 

Solid-hoofed Pigs.—Dr. Coues states that a breed of solid- 
hoofed pigs has apparently been established in Texas. The 
terminal phalanges of the toes are united to form a single 
broad phalanx; above this, however, the other two pha- 
langes remain perfectly distinct. The hoof is perfectly solid, 
and on its sole there is a broad angular elevation of horny 
substance, which is curiously like the frog of the horse’s 
hoof. The breed is so firmly established that no tendency 
to revert to the original and normal form is observable. It 
is further stated that, in the cross of a solid-hoofed boar with 
a sow of the ordinary type, a majority of the litter have the 
peculiarity of the male parent. 

ee 
African Explorations. 

The United States Consul at St. Paul de Loando reports to 
the Department of State that the German exploring expedi- 
tion sent out under the leadership ot Herr Otto Schmitt by 
the Geographical Society of Berlin, and which recently left 
Loando for the purpose of making accurate surveys east of 
Quango and south of the Congo, had safely reached Melange, 
about 200 miles south of Loando, where heavy rains had de- 
layed them. When these rains are over, the expedition will 
again resume its march. Much valuable work had already 
been accomplished, and a number of maps of actual surveys 
had been made, of which copies will be sent to our govern- 
ment. 

In this connection it may be stated that the United States 
Commercial Agent at Gaboon informs the Department of 
State that more missionaries are following in the path of 
Stanley’s discoveries, two having recently spent a few days 
at Gaboon en route for the Congo, who had been sent out by 
philanthropic merchants at London and Liverpool, to ascend 
the south bank of the river to a point above the first rapids, 
where they are to establish an industrial Christian mission. 
This and similar enterprises, the agent thinks, will pave the 
way for the extension of commerce and steam navigation 
upon the vast interior rivers of Ethiopia and the development 
of her valuable resources. 
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Hand Fire Engines, Lift and Force Pumps for fire | to be placed in a bath of melted zinc, covered with sal 
and all other purposes. Address Rumsey & Co., Seneca | ammoniac. If desired, it may then be placed in a bath 
Falls, N.Y., U.S.A. of melted tin, or may be ased at once, after receiving 

The Turbine Wheel made by Risdon & Co., Mt. Holly, | the zinc coating. 

N. J., gave the best results at Centennial test. (6) R. J. B. writes: Occasionally I am in 

Scroll Saws.—Three 2d hand, Cordesman, Egan & Co, | the habit of laying my pen, without cleaning, on the 
make. Send for cuts. Steptoe & Co., 24 W. 2d St., Cin. 0. | writing desk (which is of mahogany) and by so doing 

Manufacturers of Improved Goods who desire to build have spotted the desk in many places. What will re- 
up a lucrative foreign trade, will do well to insert a well move the stains? A. The ink may be removed by 
displayed advertisement in the SCIENTIFIC AMERICAN the application of strong aqueous solution of oxalic 
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P. O. Box 736, N. Y. 
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Vises, horizontal and vertical, illustrated on page 342. 
Sample sent prepaid in the U.S. on receipt of $2. Patent 
for sale. W.X.Stevens, East Brookfield, Mass. 
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| acid or a solution of calcium hypochlorite in acetic 
| acid. Apply wet blotting paper to remove excess of so- 
lution, and then a dry blotter. After the wood is dry 
| apply a little boiled oil, The spotting cannot be alto- 
| gether obliterated. 
(7) G. 8. C. writes: By using oxalic acid 
with Prussian blue for laundry purposes, it gives the 
water a greenish tinge. What can I use that will give 
the water a purplish tinge ora purplish bine? A. Use 
potassium ferrocyanide instead of oxalic acid, in pro- 
portion of about 8 to 20 of the Berlin blue. See p. 969, 
Screntiric AMERICAN SUPPLEMENT, No. 61. 


| (8) E. B. asks whether spur or bevel wheel 


gearing is preferable, in cases where either kind can 
be applied. A. Spur gearing is best. 
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please state the number and date of the patent desired, 
and remit to Munn & Co.. 37 Park Row, New York city. 
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Stove tack, portable, W. CO. Barkalow ............ + 22,777 | Ribbons, Meyer & Dickinson .................00++++«+ . 5,868 
Stove bottom, G. 8. Stannard.... ............ +ese++ 202,883 | Roasted and ground coffee, Fink, Brother & Co.... 5,877 
Stove, F. J. Gould... eevecesecce oscceeones seee covers» 202,718 | Salt, H. K. & F. B. Thurber & Co...............c0000s ‘6,872 
Straw cutter, G. R. Pierpont ..... eseveccesccons +++» 202,751 | Saws and files, Emerson, Smith & Co....:............ 5,876 
Stretcher and wheeled frame, Rice & Childs ...... Smoking tobacco, B. Leidersdorf & Co............... 5,887 
Surveying instrament, tripod head, A. Young .... 202,916 | Smoking, ete., tobacco, Rowland & Newbrandt..... 5,984 
Swivel back, A. Wallagh ............ 0... .ccceseee 202,898 | Soap, B. T. Babbitt .................0.-eseeeee Dodbvece 5,857 

transmitter, G. B. Richmond........ eve MBB Tea. J. RB. Waleh........ ...cccccecceseses + ecccscccress FOR 

Thill coupling, B. 2%. stnnesenseerseceseseress 202,866 Tobacco and cigars, A, EB, LIwin....,.ccecseceseeseees 5,881 





no charge. All persons who desire to consult us in re- 


so. We shall be happy to see them in person at our 
office, or to adviae them by letter. In all cases, they 
may expect from us a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

What Security Have I that my communication 
to Munn & Co. will be faithfully guarded and remain 
confidential? 

Answer.—You have none except our well-known in- 
tegrity in this respect, based upon a most extensive 
practice.of thirty years’ standing. Our clients are 
numbered by hundreds of thousands. They are to be 
found in every town and city in the Union. Please to 
make inquiry about us. Such a thing as the betrayal 
of a client’s interests, when committed to our profes- 
sional care, never has occurred, and is not likely to oc- 
cur. All business and communications intrusted to us 
are kept secret and confidential. 

Address MUNN & CO., 
Publishers of the Screntrr1c AMERICAN, 
37 Park Row, New York. 








gard to obtaining patents are cordially invited to do | 


of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Posta) Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender’s risk. Address all letters 
and make all orders, drafts, etc.,-payable to 


MUNN & CO., 


37 Park Row, New York. 

To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCTENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity ,tosubscrib 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japaa, Brazi., 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada exceptec, 
#4, gold, for SCLENTIFIC AMERICAN, 1 year; $9, gold, for 
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1 
year. This includes po«age, which we pay. Remit by 





postal order or draft to order of Munn & Co., 37 Park 
Row, New York. 








a 





june 15, 1878.) 


Seientific American. 





381 








WALTHAM WATCHES: 
We beg to announce that we have recently entirely 
Tremodeled the véry popular grades of full-plate move- | 
ments, known by the marks, “ Wm. Ellery,” “ Apvieton, 
Tracy & Co.,” “ Waltham Watch Co.,” * P. 8. Bartlett,” 
and “ Broadway,” giving to them not only a highly 
improved appearance, but great additional value. We 
embody in them such of the best results of our ex- 
perience and study for twenty years as can be use- 
ful in this povular form of watch. We give these new 
model wat shes special recommendation to all who look 
for good performance and solid excellence at moderate 
cost. The alterations have been made with the view 
of pleasing practical watch makers, as wel] as watch 
wearers. 
No +l 
local jeweler. 
For AMERICAN WATCH 0O., 


ROBBINS & APPLETON, 
General Agents, 
New Yor. 


'!New and Improved !! 
Engraving Process! !!! 


Perfect Substitute for Wood-Cuts. 





iled by the Company. Apply to your | 













“ONIGALONLOATSA ANIA 


ARTISTIC PRINTI 


: 
il) 





State where you saw this. 





HAWORTH WATER MOTOR. 
Can be attached to tightest hydrant and used for driving 
small machinery. "Tia tentes 
For pamphlet, address H. M. A., Port Jand, ¢ 


$5 to $10 


Daily profit, with $25 Capital. ents wanted 
male and Li e, to eeu a staple r cle in demand 
pyc he packages convenient for handling. 

ag in every respect. Circulars mailed 
oy ony rad 


dane on 5 cents each, by mail. 
Eagle Wire Mills, Imlay Street, Brooklyn, N.Y. 


“s. HOWELL, 


A Claverack Alon, FLACK, Pres., for 8 
erack (N. Y. -) College. All appoin 


$16.00 only for H. Weindel’s 


Double Hoe Imp’d Air Pump. 


More air and hig! * peeewe (up to # Ibs. 
~ inch) than an 
- Hundreds of re An 
Ofiice 1954 Darien Se, Philadelphia. 





1 terms at 
ents the best. 


can be crown on the smoothest face in a 

H RS i: we Ny md by we use of INCING, » New 
discovery. Oue bot Send stamp for particulars. 
INCINO © 0a. 264  Sisia St, Cincinnati, Chie. 


PAINT IN RS UT? BY 








Soluble tine wae oy Y 
on- 
Oy a in ry ck AMERICAN SUPPLEMENT No. 
125. Price 10 cents. Tobe had at this office and of | 
all newsdealers. 
Particulars of Smith phy, ts ‘Directory, | 
copy Ag’ts’ Herald, ke. free. kL » Phila., Pa. 





MEDAL & PREMIUM AWARDED TO 


MANUFACT’O AT MOUNT HOLLY N.u. 
GAS, WITHOUT HEAT OR HOLDER, 


furnish ed to families at $5 a your & by the *' People’s Gas 
Machine.” Cost_of Machine New England for 
sale. Address JOSIAH REED,” Troy, Ohio. 


A GIFT WORTHY OF A ROTHSCHILD - 


One Cent. 


oops cf Brown’s Illustrated o* popgavene Atmnnne 
for Wh. togetpe r with a copy of his illustra sated paper, 
ring World, whieh 1: is Govoted to natural be story, 


win be woul to any one © will send his 
on a one ce Address DR. oO. P. BROWN. 


21 Grand St. SS y City, 'N. J. 

WOODBURY SBKOs., 
Manufacturers of 

Solid Back Machine Made 


pearter & 8 251 Pearl S 
a, | or ‘a Co. 0 Washing: 
., General Agents. 


























it.rupning motor in existence. | 
Jregon. 


} 





Tllite 4 , J WROUCHT 
EG Se IRON 
— Beams & GIRDERS 


ON IRON — Pittsburgh, Pa., Manu- 
Te of improved wrought iron iron Beams and 









ow Xe om 


K()\ Best Mixed Cards, with name 
50 no? alike. lc. Outi We. ry. = bristol Ct 











| Girders ¢ 9 
The great which has taken in the prices of Pp da TT ols. | 

Iron, and 7 in Beams in the construction on J oo Ss, 

' of FIRE PROOF BULLDINGS, induces us to call the spe- 

cial attention of eers, Architects, and Builders & to Lathes, Planers, Drills, &e. 


the undoubted advan vagiages of now — A Fire 
structures; Tih yy pages 82 && of our Book 
of Sections —wh will be sent on application to those 


plati e erection “ee GW hy om THE 
Gost AN BE A! ACCURATEL EXice JLATED, the 
of Insurance avoided,and the se serious losses and in- 
on h-# — to business caused br ere ; these and like con- 
siderations fully justify any ad itional first cost. It is 
believed, were owners fully aware of the small 
| difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be to furnish estimate: tor all the Beams 


for Catalogue. DAVID W. POND, Successor to 
LUC Clos W. POND. Worcester, Mass. 


$3z2:* PLATED WATCUM ES. Cheapest 


inthe known world. Sample Watch Free to 
Address, A. COULTER & Co., Chicago. 


PATENT MINERAL WOOL. 


Incombustible. The best non-conductor. For illustrated 











lete, for any specifi Ls a 80 ase Docisuwenss description see SCIENTIFIC AMERICAN of January 12th. 
in cost may at once be ascertained. Ad A. D. ELB s, 
CARNEGIE, BROS. & CO.. Pittsburgh, Pa. P. 0. Box 4461, %6\4 Broadway, N. Y. 





DUC’S ELEVATOR BUCKET, 


For use in Fleur Mills, Grain Elevators, Seger | Refiperies,” ote. 
Made of Charcoal Stamping [ron, extra strong and 0 corners to 
catch. Many thousands in use 


fT. FP. ROWLAND, Sole Manufacturer, Brooklyn, N. ¥. 
FORCE OF WIND. HOW TO ESTIMATE MEN A Monch and | 
waren 125 Sen Cae 


| the Necessary Strength of Roofs, Towers, Tall Chimneys, 


etc., No withstand the W Wind. The Solution of all 
EAGLE FOOT LATHES, 


| lems of the kind, with numerous Formula. Contained 
Improvement in style. Reduction in 


}in SCIENTIFIC ‘AMERICAN SUPPLEMENT No. 109 

| Price 10 cents. To be had at this office and of all news- 
prices April 20th. Small Engine Lathes, 
Slide Rests, Tools, ete. » Scroll an 


} | dealers. 
Circular Saw Attachments, Hand P — 


| PATENTS SOLD. 
ers, etc. Send for Catalogue of outfits 


For ress EUROPEAN and UNITED 8 STATES 
PATENT EXCH ANGE. 200 Broadway, N. Y. 

ior Amateurs or Artisans 
WM. L. CHASE & CO., 


SPARE THE CROTON AND SAVE THE | COsT. 
Driven or Tube Wells se m Liberty St., New Tors. 
The George Place Machinery Agency | 


furnished to wrens consumers of Croton and Ridgewood 
Machinery of Every Description. 


WM. D. ANDREWS & BRO., 414 Water &St., N.Y., 
121 Chambers and 108 Reade Streets, New York. 




















Ei 





ate 
whocontrol the patent forGreen’s American Driven Well. 


NEW YEAR CARDS, with name, & 
BS xtra Mixed, We. Geo. 1. Reed & Co., een 


ARTIFICIAL LICHT. 


| We have just introduced this important facility, which enables us to prosecute our work 
in cloudy weather, and to push through hurried orders in the night. 














L. SMIFH HOBART, President. JOHN C. MOSS, Superintendent. 
RELIEF PLATES 


For Newspaper, Book, and Catalogue Illustrations. Engraved in Type-Metal, by a new | 
| Photo-Chemical Method, from all kinds of Prints, Pen Drawings, Original Designs, Photo- 
graphs, etc., much cheaper than weod cuts. These plates have a perfectly emooth 
printing surface, and the lines are as deep, as ev-n, and as sharp as they could 
possibly be cut by hand. 
paper, and on any press where type or wood cuts can be so printed. 
| made from them in the usual way. 

Our plates are now used by the principal publishers and manufac- | 
turersin every State in the Union. Send stamp for illustrated Circular. 


STEAM PUMPS. 


HENRY R, WORTHINGTON, 
T 239 Broadway, N.Y. S83 Water St., Boston. 
' AY a Tur WORTHINGTON DUPLEX PUMPING ENGINES FOR 
‘WARRANTED BEST AND CHEA ST WATER WorRKSs—Compound, Condensi 
G34 LECT ACOA densing. Used in over 100 Water-W orks Stations. 
Steam Pumps—Duplex and Single Cylinder, 





Electrotypes may be 





65 Keen's CARDS, with name, lc. stamp. 
t’s Outfit, We L.C. COKE & CO., Bristol, Ot. 









BURN H AM s is 


ANT FOR ALL CORPORATIONS AND 
pre aon CONCERNS.—Buerk’s Watch-| W4T®® Merers. OIL MeTens. 
man’s Time Detector. capable of accurately con- d . 
ling the motion of a watchman or patrolman at the Petes Langety Rednesd “ 


rent stations of his beat. Send for cireular- Stee! Nvhite NES 


pt Aad SLA 0. —o mass] Boston, Mass 
N. ¥. STENCIL WORKS, 87 Nassau St., N. ¥. 


B.—The suit against Imbaeuser Co. of New York, 
decided in my favor, June e@ was 

THE BROWN CALORIC ENGINE. 
Superier to any Het Air Motor in Market, 


0. 
inst them Nov. 11, 1876, for salen contrary 
the order of the court. Persons buying or using 
ect substitute for any other pare mL. special m 
ie ~ 











clocks infringing on my patent will be with ac- 
cording to law. 











Is the most 
Noiseless motion, simple construction and d — * fuel 
is about 2\¢pounds per horse-power = per working hour. ceidents of 
explosive nature are impossible. No wate . No extra insurance. 

ishing the fire does not cause any steppen 6 o slacking of the power. These ma- 
chines can be se:n in sizes of 3's, d 14 horse power, at the 





WORKING DRAWINGS AND ENGRAVINGS 
. . RAILWAY BUILDER 


| 


NICOL LS’ 


JUST READY. 


| Mike Brobatie’c Builder. A Magahook, for mapnotins 


As yenenee Con tap gt bavi Fat 
uipment seotia, 
ustrated. In R.A book form, ¢ sce 
=e mail, free of postage. 
CONTENTS. —s HAPTERI 2 Operations. 

e Transit ; The ¥ Engineer’ . ay 


of Engineers ; Th 
Chain‘: Outfit; Running a Prelim lane; Vernier; 
Transit Book , Obstacles ; Crossing a River ; Level ; 


eaves Table of Railway Curves. CHAPTER Il, Pre- 


urveys.— the Line; Right of Way; 
| o ht He roe and of | Ores ind 
required for Right Wer: orm, of Contract. and Pro- 


Re 5 Petoos k.—-Maximum 
irade ; Staking out the Worn, verage Cost of Exca- 
vating; Rockin Place; Prismpidnd Formula ; 
of Earths equal to a Ton ; els | 

v. Permanent vent Way. pihaliaae ; Table of ng; 


the : 
Btoal Tails; Ines an Lron and pct Ler req [red 
to lay one mile of Trac ok : 


md Rf iashing Fish 
Pilates; Plain Fish Bars ; ut 
for one mile of t of Hot 
Nuts; Weight of Nuts and : dard for 
Screw Th Heads, and Nuts ; iL 
for Track La a pavies the ; Value of 
Iron per Gross Ww tof Iron 
Bridges; Wooden’ avert Foundations ny 
CHapTeR V. Fre pes -Main T 


: Deol jane Sr > 
| Nicolls’ Single Joint pine witeh ; so hal 


Switeh ; Lorens Rater Sw 
| Ainsworth Safety teh ; Wharton Rafety Switch ; 
le Tongue Bwiteh ; aplomerer Safety Switch; 
Wilson Switch; White Safety Kwitch Tyler 
| Switch ; Neal is’ Satet "Switeh ; Frogs; 8 _ 
| Sprin Frogs ; Mansfield Frog Pierce and isititnare Fre 


| 
| 
| 


Crossings ; Signals ; Ineria Rig ' 
| System. CHAPTER VL Equipment. y catotieet 
Railway Cars; Cost of a Pennsylvania Railroad n- 
ger Car; Sleeping Cars; Ave Yet oar: Weights 
of Substances; Coal Cars; W eight of Cast Tron 
Wheels; Table of Bteel-tired Wheels ; Wrought Lron 
Frames for Trucks ; Couplings; Springs; Brakes ; Siip- 
per Brake ; Automatic Bi Continwoes Brake; Westing- 

ouse Brake ; Brake; Smith's Vacuum 
Brake; Clark’ . “iy ute Brake. CHAPTER VII, 
Depots and AM = —Paesone er Stations; Freight 
Depot; Wa Spations j Fag Ptations; Turntable; Water 
Stations ; ; Properties of Fuel; Coaling Platform; 

Engine ae Road Crossings. 

The above or ony o of our Books sent by mail, free 
postage, at the _ tion price. 

nc ur new and enlarged CATALOGUB OF PRACTICAL 
AND SCIENTIFIC BooKks—6 gee, Svo—sent free to any 
one who will furnish bis addre: 

RY CAREY BAIRD ec oo 


HEN 
Industrial S10 Walnut Bookse od Kine orters, 


Hers. 
© Walnut Street, Phtiadelphta 


WOOD WORKING MACHINERY. 





TENON/A 


BANDAS 
HNIVER 

\ 
VARIC ry WU 


J.4A.FAYA CO. 





We guarantee that; they will print satisfactorily, on wet or dry | 


| 


or Non-Con- | 





| Wood- -Working Machinery, 


| Buch as Woodworth Planing, Tonguing. and Grooving 
| Machines, Daniel's Planers, Richardson's Patent im. 
yved Tenon Machines, Mortising, Moulding, and 
-Saw Machines, and Wood-Working Machinery gene- 
rally. Manuteeared b 
wit HERS Y. RUGG & RICHARDSON, 
bury Street, Worcester, Mass. 
_ hop formerly occupied by R. BAL. L& 0a, 


THE DRIVEN WELL. 


Town and County vileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 


WM. D. ANDREWS & BRO., 
NEW YORK. 


Baker Rotary Pressure Blower. 
(PORCED BLAST ) 


Warranted superior to any 
other. 


WILBRAHAM BROS. 
2818 Frankford Ave. 
PHILADELPHIA, 


Telephones. 


How to make and adjust them. Send stamp for full 
description and al] needed instructions, with prices of 
MAGNETS, Fine Wine, Bonsins, etc. ONE PAIR 
raae® LASS TELEPHONES ee. except _ dia- 
Sha a ragms, sent to any m receipt of 





addre: pt 00 
BU NNELL, Electrician, “tia Aberty St., New York. 


Actual 
Fac-simile 
Reduced. 











LIQUID FUELS. BY H. AYDON. A 
| paper read _ before the Institution of Civil Engin: ers, 
noon. The five methods of burning liquid fuel, cy J. 
pemasdeon, 6s, Simm and Barff’s, Aydon's, and Dorsett's. 
pb Working of each method, and comparative 





Selesmen wanted to sell our 
he Geode te to dealers. No peddling. 
1200 . Perm nr 
7 aq ap S. A. GRANT & ry 
2, 4,6 & & Home Bt., Cinstenat, O 
ICE-HOUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving frait from 
season to season. The air is Ley ary and pare through- 
ous the vane oo tom perature of from 34° to 36°. Con- 


tained in SCIENTIFIC A ERICAN f---as No. 11 é. 
= hg cents. To be had at this office and of all news- | 


Rider Compression En- 

PUMPING, 2" Noa, ota, | iey eat Waren ne 
for or per diy ee Pumps 2,000 $0 to 300,000 gallons | HOW tro BUILD a CHEAP CATAMARAN, 
AMMEYER & SAYER, | with Malay Rig. | Four illustrations. rections for 

Liberty St., N.Y. a “Goatained ned in SCrENTHPIC AMBEKICAN 


SUPPL’ nat No. 119, Price 10 cents. Also, in same 

WARRANTED THE BEST. seen doa pe had at this office and of all news- 
1H. P. Boiler & Engine. $150. | | dealers. 
bf H. ) a $1 75. 3 H. P., $200. | ($0000 ES 
OBTH & Co., St. Louis, Mo. 


| economy. Contained in SCIENTIFIC AMKKICAN SUP- 
| PLEMENT No. 119. Price cents. To be had at this 









BROWN CALORIC ENGINE CO., 57, 59 & 61 Lewis St., N.Y. | Shewant No. 118.” price M 


> Larger sizes per contract. Apply for iLustratcd price list. , a 
Aug. P. Brown’s ‘Safety Steam deeased Governor. | Lathes, P Pla INers, Shapers 
Prills, It and Milling Machines 


Apply for circular. 57, 59 and 61 Lewis St, New New York. 
patna Machinery. K. GOULD & BBERH LRT, Newark, Nd. 














Im d a 
norsTinc| BONE MILLS. 


ENGINES. The best in the world. amied perfoctiy Ser 


Crushing and Grinding itineraie oe 1 ripe ter A 
Grinding surfaces quieiy and cheaply renewed. Send 
Speedwell | tron We Works, ~— 
Office 96 Libert WN. ¥. 
. 0. Box Seis, 


for descriptive pam 
MAR K rece Seid et at stationers 





Wanted on Salary or Comat 

| infra. Ledge, C Chapter sud Com mandery in 
| the U.S. to cuntrol the sale of onr miituals to uveke 
| rusty Same b None bot Masons need 
apply. Masente Agency, 5. W. Cor. 
| po and Warren &., New York. 










BAUGH & SONS, 
PHILADELPHIA, PA, 
























ee be 
| rTAamMmAnhA ¢ 















| Glaziers’ 


Tested to 200 Ibs. Steam. pee A 
LOVEGROVE & CO., NT Y Regular Monthly Sales the first week of each month | | Shaped or 
152 'N. 34 St., Philadelphia, Pa. PATE Ss AP by George W. Keeler, Auctioneer, at his galesrooms, | Drocstng Mil L. 
patinwe af ond Datars, 1 to ie AU C ION 58 and 55 Liberty Street, N. Y. For terma, etc., address coe Oe lender 
or circulars and | Y . 


The New York Patent Exchange, 53 Liberty St., N. Y. 





palike. cad chate shes ond Shyle you want. 
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Advertisements, 
tuck’ age, cack ingortion === 1-6 





nts Fd line. 
a line. 











publication as early 

as Thursday morning to appear in next 

BSBiLlLOO, 

Ze.weiney one a’ padres Goliece Stz a Denwing of the 
best Horse wer Mach: by Amt to patent the 
pA hed 4 rable, cheaply built, and Dotter than any now in 
. Alia sce urned except th pai 
for. MILLERS ‘ALLS co., 0, 4 Chambers stoN Ye ~ 














COUNTER ATEORAGON Sack 


SCALES 


MARVIN SAFE & SCALE CO 
26S BROADWAY. N.Y 


AGENTS WANTED FOR A NEW WORK—THE COM 
ents to intelli- | 
gent men. H.W. 














HILON, Publ’r, 30 Bond St., N.Y. 
AGENCY FOR EXPORT. THE UNDER- 
business after a thirty-years’ 
nny Be to South West 
wishes to devote his time 

ly to the agency of 


’ in order to push Its interests in the ex 
Ee hea Seat Sew ba" We. 


HE $3 Pre Prints Ia- 












EVERY MAN cgay (per (sit mir 4s) 9 ang tat 
HIS OWN pp cmnngy) + a oe 
PRINTER! Weis! en SoS: 










Mill Stoni 
anes 


" J. 2. MOVE & SON, Buffalo, N. Y. 
THE BIGELOW ENGINE, 8 TO 


engines gud boats,” Mund for tr sa a 


Abia hone 
tee! Haile a9 pursued. a ‘th Messrs. 









EE 











MACHINISTS’ TOOLS. 


New snp IMPROVED PATTERNS. 
ittustrated catalogue. 


Seng for new 
scqunling G& £0., 


Lathes aa ine 
JOSEPH C. “TODD, | 


NEW HAV MANU 








J, C. TODD, 
10 Barclay 8t., New York, or Paterson, N.J. 


LAP WELDED CHARCOAL IRON 
Seem carhlise sei, sarh Loree 
R vig IRON WORKS, 


1 Seuth Fourth St., Phila. 











can Goods for Cash, and toact as Sole Wholesale 


MB BEST aire 
HOLIADAY Br., BA SOCKS 


6 Le g Models 


| pepreaael P WERSER t Contes ames 


EREIDER, CAMPRELL 8 OO: 
viingine qine 
gate 
ae cy 














Con wm Pore oh a ya 
promptly cH 


Feo, patented. to, teammers 





cut wood. a ene for th bei fully equal to sawed 
e we im tor em. 
wood. GEO. W. READ & CO., St., N.Y. 


TRE FLOW OF METALS. es DAVID | 








Svigutitic 


All these materials are 


es, Illustrated Pamphlets, Price- 
sumers. ag <2 for Samples and Reduced Price- 


American. 





EaIQUIYD PAINTS. 

The finest and most durable paints in the world for structural purposes. Send for 
ASBESTOS ROOFIN, 

with white fire-proof coating, for steep or flat roofs, the only reliable substitute for? 


Boiler Coverings, Steam Packing, Sheathing Felts, Roof puintn’ 
ey er pee BF 


prepared ready for 
7 gi slararpac bomen yay te nm 0: 
oe. sent free. Liberal inducements to dealers and large con- 





[June 15, 1878. 





an 
oF 
- "roof Paints, Coatings, 


e. Sgcemes ee the quali- 
by Bone. W outlays can be saved by 


H. W. JOHNS MP'G CO,, 87 Maiden Lane, New York. 





PUNCHING DROP HAMMERS AND DIES, FOR 
PRESSES, "TTR gE Mim rRmes co, 


W000-WORKING MAC HINRY, 


New and im: for 
Boring Machine * 











ngements on 
es oF our — being in li and October 


CAMERON 
ic\ steam Pumps 


For Mines, Blast Furnaces, Rolling 
Mills, Oil Refineries, Boiler 
my &e. 
Works Foot East 23d | Se «+ New Yor 
An assortment of 

WOOD-WORKING MACHINERY 
made by Richards, London & Kelley (dissolved); also, @ 
number of first-class MACHINE LS nearly as 
as new) of construction, on and 
ha sy at the works of JOHN RICHARDS & ©, 
‘ad and, and Wood Bis. idelphia, ma manufacturers ot 


Tae AT REDUCED 


send to 








SHEPARD’S CELEBRATED 
$50 Screw Cutting Foot.Lathe. 
Foot and. Power Lathes, Drill Presses, 
‘Atachments, Chucks, Mandris, Twit 
catalogue ot cards tor i 


HE SFE A fee PRS 4,00 


ciunati, i Ohio. 





~~ 





EMERY AND CORUNDUM WHEELS, 
pele ond other materials. 


‘or Gri Surfacing M 
ee oe Grae te BATEMAN, F.C. 8. 
the Society of Arts, London. Files, Chi:els, Grind 


stones, | 
. | Com ition of Emery, where found, — , Specific 
y,and arduous, M ew 





Gra’ anufacture of eels, Em- 
ery Powder Buffing, Po ‘ing, Cut: Power, Coran- 
dum. or Union Wn ite, the 

, the Clima, the Vitrified, 


rous wheel wit! sup) 
pt te to wi hich the or are *put for or, Metals, 


Stone, Teeth, Millboard, W: 

to mount a wheel. How to feid the work, — | , 8 
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